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Wire Fabric Reinforcement 
for Concrete Roads 
Ensures Permanence 


There is no form of road that is as 
economical, enduring and efficient as 
a concrete road. And when it is rein- 
forced with steel wire fabric it is practi- 
cally good for all time if the foundation 
and mixture are right. 


Send for our new Road Building Book 
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Biller Anshakt 


The ideal brick pavement filler. Made 
to meet the strictest specifications. 
Low prices and immediate delivery 
on any quantity. 


‘“PIONEZER™ 


Every monolithic pavement should 
have an Expansion Joint. “Pioneer” 
is made from an absolutely pure as- 
phalt, giving maximum expansion and 
contraction efficiency. 
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Planing a Rough Mountain Road 


The AUSTIN PUP 


Road Maintainer and Roller 


Furnished with or without Maintainer 
and Scarifier Attachments. 


Weight, 3, 3% or 4 tons. 


The Austin Pup is fast proving its merit in the road 
building field; the way it tackles every job and follows 
it through to a successful close, calls for enthusiastic 
comment from all parts of the country. The above 
photograph was taken of the Pup working on an ex- 
ceptionally rough piece of road in West Virginia, and 
that it is doing the work wellis evident by the following 
letter received from that State. 

“The pictures are of the Pup working on one of the 
hardest propositions I think lever saw in West Virginia. 
The ruts on the road were anywhere from one foot to 
eighteen inches in depth, but the little Pup waded 
right in and sure did plane the road down. One of the 
taxpayers passing by while the machine was working 
remarked that it was worth more than any other road 
machine he ever saw on any work; that all the work 
that they had done with the road grader this year was 
wasted money. Made four trips over a little more than 
a mile of road and reclaimed it from practically an im- 
passible piece of road to one over which autos could 
drive with comfort, with about six hours work.” 

Price and Service are two of the Pup’s most attract- 
ive features. By utilizing the Fordson tractor to furnish 
the motive power, we have taken advantage of Ford’s 
costs which are below anything known in the world, 
because he builds his goods by the hundreds of thous- 
ands; and the first cost of the Pup is, therefore, consid- 
erably below what it would be if we were to build it 
complete. An arrangement has also been made where- 
by the Ford Motor Company, of Detroit, pays the local 
Ford dealer, in the territory where the Pup is deliv- 
ered, a commission on the Fordson part of the outfit, so 
the Pup owner receives dealer service and prompt de- 
liveries of Fordson parts from the Ford dealer in addi- 
tion to the service maintained by our numerous ware- 
houses and service stations. 


A Special Circular tells the whole story of 
the Pup Road Maintainer and Roller 
and its many uses. 


Write for a copy today. 


The Austin-Western 
Road Machinery Co. 


Factories and Home Office: CHICAGO. 


Branch Warehouses and Service Stations 
in all Principal Cities. 


Qauuacoad ALLIED MACHINERY COMPANY OF AMERICA <aimacoa > 


‘0 Cuameaxe 8, Hew Yoon. USA. Camise! Acmseee Hew Yous 





**Everything from a Drag Scraperto a Road Roller’’ 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 























July, 1923 MUNICIPAL AND COUNTY ENGINEERING 


A New Piece of Equipment for Road and 
Street Maintenance 


THE LITTLEFORD 
TRAIL-O-HEATER 


Let us tell you about it. 
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‘CUMMER ASPHALT PLANTS 


Portable Road Plants (Three Units) 


Four Sizes, 750, 1250, 1800 and 2000 square yards 2-inch top per day. 
One Car—Steam Melting 


Capacity 2000 square yards 2-inch top daily. 
Over 300 plants in successful operation. 
Cummer plants never wait for hot sand. 


Prompt Shipment on All Plants. 


The F. D. Cummer @& Son Co., Cleveland, Ohio. 
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STANDARD AND DOUBLE STRENGTH 
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Flue Lining, Wall Coping and Fire Brick. 


WORKS ({ Mecca, Parke County, Ind., on C. & E. I, Chicago Office, 
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These buildings in Cedar Rapids, Iowa, 
receive their heat through underground 
mains from a Central Heating Plant 


“If this system 
were to replace 
the old plan of 
heating, our 
fires would be 
reduced at least 
25 per cent.’’ 








Many Communities, 
Institutions, and 
Industrial Plants can 


practically elim- 
inate fire hazards 
with Adsco Com- 
munity Heating 


Steam distributed through 

underground mains, the same as 

gas and water, furnishes adequate heat, 

with no individual heating fires in buildings. 

The steam may be from a power station or in- 
dustrial plant, or from a Central Heating Station. 


This method of heating buildings is not only a saving to 
the community in the reduction of fire hazard, coal and ash 
handling, but has proved extremely profitable as a commercial 
enterprise. In many cases the sale of exhaust steam for heating 
buildings more than pays all cost of electric power generation. 


A Bulletin has been prepared giving data, cost of operation 
and profits of certain installations. Write for a copy. 
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NorTH TONAWANDA, N.Y. 
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EDITORIALS 














WHY THE CANALS WERE DIS- 
CARDED 


Upwards of a hundred years ago the 
development of inland waterways in the 
Middle West had reached a point that is 
surprising to one who goes over the old 
records. ‘Canal building was as much dis- 
cussed, and at least as well understood, 
by the general public at that time as 
highway improvement is today. The peo- 
ple knew what the canals were for, why 
they were built, and they knew also that 
these waterways were built with public 
funds. 

It is not the purpose of the present 
discussion to give figures pertaining to 
the extent and usefulness of canals long 
since discarded; that may be done at 
another time. 


The object of this discussion is to point 
out the fact that when the privately owned 
railroads rendered better service than the 
publicly owned canals the public very 
quickly “junked” their own investment. 


Now, a hundred years later, if the pub- 
licly owned highways render better ser- 
vice than the privately owned short rail 
lines, can the public be blamed for turn- 
ing from the rails to the highways? Are 
obsolescent utilities to be scrapped again? 
If so, or’ if not, how much weight should 
be assigned to the fact that this time 
the obsolescent utilities are privately 
owned, whereas on the other occasion they 
were publicly owned? If private owner- 
ship is a bar in the path of progress, 
isn’t that a pretty good argument against 
private ownership? 





THE GOOD ROAD 


A good road, in the strictly modern 
sense, is one over which all legitimate 
classes of modern highway traffic can run 
rapidly, without interruption, and in 
safety, in any kind of weather, in any 
season of the year, and at any hour of 
the day or night. 

Many roads are called good, by the 
motorist, if they are good part of the 
time and under certain favorable condi- 


tions. These same roads at other times 
may be very far from satisfactory. A 
road that is excellent today and bad a 
week from now is not a good road. 

In the public mind the “good” road is 
often taken to include any road which 
is not hopelessly bad, or any road that 
is somewhat improved, or a road that 
under some circumstances is quite satis- 
factory. With standards rising higher all 
the time it is well to emphasize that a 
road is not worthy of the name “good” 
unless it functions properly at all times. 
The difference in first cost between such 
a road and one that is satisfactory only 
part of the time is not great, especially 
when maintenance costs are considered, 
for it is a well-known fact that the cost 
of maintaining a fair road is much great- 
er than the cost of maintaining a good 
one. 





ROAD SURFACES AND TIRES 


Interesting statistics have been quoted 
from time to time showing clearly that, 
as one would naturally suppose, the mile- 
age secured from automobile tires on the 
higher types of road surfaces is substan- 
tially greater than on the lower types. 
This fact, together with a corresponding 
saving in motor fuel, is one of the best 
economic justifications for improved 
roads. 


There is another aspect of this subject 
which merits more attention than it has 
received, and that is the protection the 
motor vehicle operator secures against 
punctured tires when he is driving over 
a thoroughly modern road as compared 
with a road of gravel, for example. It 
would be interesting to know how many 
accidents are due to blowouts and punc- 
tures on cars travelling at high speed 
on country roads of inferior types. Prob- 
ably many more accidents are due to sud- 
den tire failures than is generally appre- 
ciated. Almost any car becomes unman- 
ageable if a tire fails at high speed; un- 
der such circumstances the driver becomes 
almost as helpless as if the steering gear 
of his car failed to work properly. He 
may run into other cars or into the ditch 
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and may suffer any degree of disaster due 
to a bad puncture which deflates a tire 
as rapidly as a blowout. 

It is seldom indeed that tires are punc- 
tured on hard surfaced roads. These sur- 
faces are clean; they are washed clean 
by the rain and blown clean by the winds 
and the air currents induced by traffic. 
As a rule anything lying on the surface 
of such a road is easily visible and is 
easily avoidable. In the lower type roads, 
nails, bolts, glass, etc., that may cause 
bad punctures are not only often held by 
the road material in such position as to 
puncture tires, but are not easily seen 
and avoided, as they blend indistinguish- 
ably w ith the color and substance of the 
road surface. 


A motorist can start out on good 
roads with new tires and feel secure 
against tire trouble, but the same tires 
may be punctured in the first hundred 
feet he travels over low type roads. 

The insurance against bad and danger- 
ous punctures of tires afforded by really 
good roads is one of the greatest advan- 
tages of such roads. 


DOCTORS, LAWYERS AND ENGI- 


NEERS 


A writer in this issue develops an in- 
teresting viewpoint with reference to the 
comparisons so often drawn, by engineers, 
between doctors and lawyers on the one 
hand and engineers on the other. We do 
not wish to take the edge from his re- 
marks by giving them here in substance; 
‘the reader will naturally prefer to read 
the article entitled: “The Engineer as 
a Professional Man.” 

Such comparisons have led to much 
loose thinking and have delayed the en- 
gineer some years in his pilgrimage to 
the promised land. The conditions of 
employment surrounding doctors and law- 
yers are much like those under which the 
consulting engineer works, but are quite 
unlike those with which salaried engi- 
neers are confronted. One reason why 
discussions concerning the status of the 
engineer have been so unfruitful to date 
is that many arguments made to fit the 
man who is “called in” for a “fee” are 
applied to the salaried man on a steady 
job, and they just naturally do not apply 
to him at all. 

One wonders if the word “professional” 
is not about as badly overworked as the 
word “engineer.”” Nowadays almost every- 
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body who does anything styles himself an 
“engineer” of one sort or another, and so 
great has become the misuse of the word 
that it means one thing to one man and 
something else to another. In a similar 
way many classes are using the term 
“profession” as if it were identical with 
“vocation.” Not long ago we saw a ref- 
erence to “the overcrowded profession” 
and supposed, of course, it meant engi- 
neering, but not so. Reading on, the fact 
was disclosed that the particular over- 
crowded profession under discussion was 
manicuring. The barber is rated by some 
as an unskilled laborer, but he regards 
himself as a professional man and, when 
feeling right and properly encouraged, can 
make out a pretty good case for his rat- 
ing of himself. 

Time was when the contractor was just 
a contractor, and that was glory enough, 
but now he, too, is putting on airs and 
styling himself a professional man. 
Formerly, also, one spoke of professional 
men and business men. Now many men 
regard business as a profession and speak 
of the profession of business. They, too, 
can make out a good case for their usage 
of words. 

So, what with one thing and another, 
confusion is becoming worse confounded. 
Perhaps the engineer might do worse than 
discard the professional title along with a 
lot of traditional professional notions, of 
the virulent ingrowing variety, and style 
himself just a business man and act ac- 
cordingly. He would be of as much ser- 
vice to society, as he is now, and perhaps 
more to himself. The thought is not 
wholly unattractive. 





INDEX TO VOL. LXIV 


The index to Vol. LXIV of this maga- 
zine, for the months of January to June, 
1923, inclusive, is now being prepared 
and will be ready for distribution by the 
end of July. A copy of this index will 
be sent free to anyone who requests it. 

Many requests for this new index have 
been received to date and it is a pleasure 
to note that such requests increase in 
number every six months. Many sub- 
seribers have learned that it pays to pre- 
serve their copies of this magazine for 
while it is not thick it can not be said 
to lack depth. 

The cost of binding six, or even twelve, 
copies together is small and the volume 
is not of such great bulk as to be a burden 
even to the man who moves occasionally. 
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PAYING FOR CONSTRUCTION AND 
MAINTENANCE OF CAR TRACK 
PAVING 


(Editor’s Note: A conference on the 
“Design and Construction of Streets for 
Street Railway Traffic’ was held under 
the auspices of the Engineers’ Club of 
Philadelphia in collaboration with other 
engineering societies and the following 
discussions at the conference are here 
reproduced as reported in “Engineers and 
Engineering.”’) 

The first authority quoted is Mr. Geo. 
W. Tillson, Consulting Engineer, La 
yrange, Ill. His remarks follow: 

There is no question that the presence 
of street car tracks, in a public street, 
are a nuisance. It is, however, recog- 
nized that they are necessary. If tracks 
and pavements between and adjacent 
thereto were always kept in good repair, 
it would be different. But owing to finan- 
cial, as well as other conditions, this is 
not true; in fact, it is safe to say that 


until recent years the pavement in the 
railroad area in the cities of this coun- 
try was in a deplorable condition. As 
the tracks are generally owned and op- 
erated by private corporations, the city’s 


engineers have no direct way of having 
repairs attended to promptly. Franchises 
generally provide a method by which 
municipalities can have repairs made 
legally; the process, however, involves 
much red tape and loss of time. 


It seems to be generally admitted. that 
the railway company should make all re- 
pairs to the tracks, but, during the last 
few years, much discussion has taken 
place as to whether the company should 
lay and maintain the pavement in the 
track area. As a matter of fact, this 
obligation has been imposed upon nearly 
all street railways in the past. The ques- 
tion of this obligation being continued is 
not a simple one; rather it is quite com- 
plex. The pavement must be taken care 
of and the cost of the same paid for by 
the general public or two certain parts 
of the public. 

If it is paid for by the railway com- 
pany it becomes a part of first cost, and 
this, together with maintenance, must be 
provided for in the amount to be charged 
for each ride, and so will be paid by the 
riders. It is true that except within the 
last few years 5 cents has seemed to 
be the proper fare for a street car com- 
pany to charge without regard to cost of 
road or size of the community in which 
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the company is operating. Why this is 
so, no one knows. But when it is pro- 
posed that fares should be raised a great 
outcry goes up as if a 5-cent fare were 
sacred. 

If, on the other hand, all paving work 
is paid for by the abutting property and 
the railway company does not pay any 
of its cost, it will all be charged to the 
abuttors. 

The ordinary double track road prac- 
tically uses 15 ft. of the most valuable 
part of the roadway and at times during 
the rush hours fills the street to such 
an extent that vehicular and even pe- 
destrian traffic is very much impeded. 
Is it right, then, that the abutting prop- 
erty should pay for the pavement when 
its space is actually used by the railway 
company? 

If neither the railway company nor the 
abuttors pay the cost, it must be pro- 
vided by the city at large and the money 
raised in the tax budget. 

It may be said, in answer to the argu- 
ment that the cars in rush hours impede 
traffic and consequently damage property, 
that the existence of car tracks on a 
street enhances, rather than diminishes, 
property values on such a street. This 
may be so in an outlying district where 
there is no congestion, where the prop- 
erty is residential and where the owners 
wish to reach down-town sections quickly. 
But, for instance, take the loop district 
of Chicago, where practically every street 
has a double line of car tracks; can any- 
one question that if half of the street 
were free from tracks that the property 
on those streets would not be more val- 
uable than on the car track streets? In 
a residential section the car track streets 
generally have a line of small merchants 
doing business on the street to supply 
local wants and so make some property 
more valuable, but the better residences 
will always be found upon the streets 
that are without tracks—and in almost 
every instance the residents of a well- 
built-up street will resist the construc- 
tion of tracks on that street. It seems 
to the writer that in no case should the 
abutting property on a street be put to 
any extra expense on account of the 
existence of a car track. If anything, 
the amount of paving to be paid for 
should be less, as it is a well-known fact 
that the cost per yard for any pavement 
on a car track street is considerably more 
than on a street where there is no track. 
This is also true as to maintenance. 
During the years of 1913 to 1918, inclu- 
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sive, the cost of repairs to asphalt pave- 
ments in Brooklyn, N. Y., on street car 
track streets averaged $0.039, while on 
streets without tracks it was $0.022. This 
was on an amount of over 40,000,000 sq. 
yds. of pavement. Admitting, for the 
sake of the argument, that the abutting 
property owners are not to pay for the 
track pavement, there remains to be con- 
sidered the general public and the car- 
riding public. These two parties must 
be considered together to a certain ex- 
tent. 


It is generally admitted that as a 
street car company operates in a public 
thoroughfare, where it has no inherent 
rights, that it must pay something for 
the privilege of operating. This is irre- 
spective of payment for an inconvenience 
to, or interference with the general pub- 
lic. This right or privilege is generally 
called a franchise, and is given by some 
legally designated body. Coupled with 
this franchise are certain conditions with 
which the company must comply. The 
principal ones generally relate to pave- 
ments, snow removal and sometimes to 
special amounts to be paid for each car 
operated—and the rate of fare. 

Previous to 1907, the Philadelphia 


Rapid Transit Company was required to 
pave from curb to curb all streets upon 


which their cars were operated. In that 
year, however, a contract was entered 
into between the city and the company 
by which the latter was to pay a lump 
sum of $500,000 annually. This relieved 
the company from all costs of paving, 
snow removal and other minor obliga- 
tions. The contract also provided for a 
certain annual increase in the amount 
to be paid. The writer is told that the 
total amount now is about $550,000. 

A street car company is organized and 
operated for profit. Whatever its ex- 
penses may be, whether of construction, 
maintenance or operation, they must be 
paid for by the people who ride, and 
the more stringent the conditions, and 
the more rigid the requirements, the 
more the company must earn to pay a 
reasonable dividend to its stockholders 
and the rate of fare must be adjusted 
to this, unless it be accepted as a fact 
that a 5-cent fare is proper for all street 
car companies without regard to any con- 
ditions whatever. 

It may be said that such a discussion 
as this is purely academic, and not prac- 
tical, as ail companies interested now 
have franchises, and that in the next 
twenty years comparatively few new 
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companies will be organized. This is un- 
doubtedly true. But if franchise condi- 
tions are to be modified, the principles 
above laid down are pertinent. 

Admitting that the company must pay 
for its franchise, the exact amount to 
be determined by general conditions, to 
be revised at certain intervals, if neces- 
sary, the principal conditions to be de- 
termined are: Amount of paving to be 
laid and maintained, if any; what shall 
be done about snow removal, very im- 
portant in northern cities; and rate ot 
fare. The amount to be paid to the city 
for any purpose affects the general public 
as well as the riders. It should not 
affect the stockholders, as they should 
be taken care of by the fare charged. 

It may be said also that in the existing 
franchises the rate of fare has already 
been fixed. This is true, too, but if it 
be admitted that any condition of a fran- 
chise may be changed, all may, and con- 
sequently the rate of fare. 

The last few years have pretty clearly 
demonstrated that it is impossible to fix 
all the conditions of a franchise that 
extends over a long term of years so 
that they will always be just to all 
parties, and when changes are necessary, 
they should be made in a fair and equit- 
able way. 

But, to get back to the question of 
franchise conditions, it does seem that 
any company seeking the right to operate 
a street railway in a public street or 
road should pay for that right, either as 
a lump sum or as an annual rental; also 
for what it costs to keep the streets in 
good condition in the portion it occupies 
at all seasons of the year. This last, 
it seems to the writer, means the con- 
struction and maintenance of the pave- 
ment in and between its tracks, and such 
a distance outside the rails as may be 
disturbed in repairing or laying new 
tracks; also removing the snow from the 
same area. These points must all be 
given careful consideration when the rate 
of fare is to be fixed. 

As has been heretofore intimated, the 
writer does not believe that the franchise 
conditions should be irrevocably decided 
upon, but that provision should be made 
for their revision at certain intervals 
by a public service commission, or some 
similar body, or where none exists, by a 
court that has suitable jurisdiction. 

As an academic proposition, are the 
above conditions too harsh to be imposed 
upon any railway corporation seeking a 
franchise? Should the general public be 
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charged for any of them? Should they 
not be paid for by the riding public that 
uses the cars? If the rate of fare be 
properly adjusted, it makes no difference 
to the company or to its stockholders. 
If the above line of argument be agreed 
to, it follows, of course, that the riding 
public, and not the general public, should 
pay for the cost of pavement construction 
and maintenance. 

Coming now to the proposition of what 
should be done with existing railway cor- 
porations who question whether they 
ought, or ought not, to be required to 
lay and maintain the pavement in the 
railroad area, it seems to the writer that 
the principles herein laid down will hold 
good. Many franchises for street railway 
companies have been given in perpetuity 
for no cash payment, but requiring the 
companies to keep the pavement in re- 
pair, and providing for a rate of fare. 
If neither of these conditions can be 
changed, there is no use in arguing the 
question, and if one can, either or both 
can. Assuming this to be possible, why 
should not the fare be changed if cost 
of materials, labor and everything that 
enters into maintenance and operating 
expense has increased from 50 per cent 
The 


to 75 per cent or perhaps more? 
rates on steam railroads have advanced 


approximately 80 per cent. The wages 
and salaries of those who ride in the 
street cars have been raised to keep up 
with the new cost of living and if prices 
for any one activity remains the same, 
it is practically a reduction in cost to the 
users thereof. 

The original contract of the New York 
subway was immensely profitable, but 
when the great system was established 
the first contract was merged in a new 
one with the consent of both parties. 
Many other contracts of various natures 
have been modified materially as a result 
of the changes brought about by the 
World War; it being recognized that 
these changes were so enormous, and 
such as could not be foreseen, that equity 
demanded a readjustment. 

It will be -urged that if it be proper 
to raise fares on account of unprece- 
dented increases in costs, it would also 
be right to lower them when costs de- 
crease. This is undoubtedly correct, and 
that is why the writer believes in a read- 
justment clause in any long-time fran- 
chise which is raerely a contract under 
another name. 

The writer believes that all investors 
in a deserving public utility should have 
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a fair return for their money. Watered 
stocks, however, are different and should 
be treated differently. He believes fur- 
ther that, as a general proposition, where 
a needed public utility, operating under 
a long franchise, and in a business way 
can not pay dividends on account of the 
advanced costs of operating, it should be 
permitted to increase its rates for serv- 
ice rather than to decrease costs by 
modifying conditions. 

Mr. J. A. Griffin, Chief Engineer of the 
Board of Public Works of Los Angeles, 
Calif., gave the following information on 
practice in his city: 

The responsibilities of the street rail- 
way company as to cost of installation 
and maintenance of paving is practiced 
in our city along the following lines: The 
franchise or permit to use the street that 
is issued to the railway company con- 
tains a clause that they shall install and 
at all times maintain the same type of 
pavement on their right-of-way, which 
extends from 2 ft. outside the outside 
rail of one track to 2 ft. outside the out- 
side rail of the other track, as is used 
on the balance of the street, unless spe- 
cial permission is granted to do other: 
wise. This method works out very well 
and practically no friction occurs be- 
tween the street railway corporations and 
the city. In some instances where ex- 
tensive paving programs have progressed 
very rapidly, the railway companies were 
unable to pave their portion at or near 
the same time the other portions of the 
street were paved, but in each such in- 
stance they altered the grades of their 
tracks and covered the dirt surface with 
screenings and oil to make their portion 
passable until such time as they could 
follow with permanent paving. 

Mr. C. E. De Leuw, Consulting Engi- 
neer, Chicago, contributed the following 
to the discussion: 

The present responsibility, in general, 
is to install and maintain all paving with- 
in the right-of-way of the companies. 
This obligation has arisen through the 
growth of the traction industry. In for- 
mer days when horses were used to draw 
cars, the space between the rails, called 
the horse-path, was paved and kept in 
condition by the operators, in order to 
secure “good traction for their motive 
power.” As traffic became heavier, the 
space between tracks was also paved by 
the companies in order to permit vehicles 
using the tracks to pass from one to 
the other track, in order to save time in 
pulling out ahead of street cars to per- 








mit their passage. This step resulted in 
the entire right-of-way being paved at the 
companies’ expense. 

With the advent of electric traction, 
the need for paving was of much less 
import from the viewpoint of the com- 
panies—except to permit vehicles to cross 
tracks readily, to pull out ahead of cars, 
and thereby avoid delays. 

During the period of the great devel- 
opment of electric traction there was 
neither regulation nor supervision on the 
part of the public; consequently, the sur- 
plus profits from operations were held 
entirely by the companies—profits which 
in many cases were large. The public, 
in attempting to reduce these profits 
where excessive, placed many burdens 
upon the operating companies, which 
tended to increase operating expenses, 
reduce dividends and to give some form 
of physical or service improvement to the 
puble or to the car riders. These bur- 
dens were usually imposed as franchise 
obligations. This action usually resulted 
in an effective means of political control 
and utilized at times when the public 
demanded extensions to the property, or 
when franchises were under considera- 
tion for renewal. 

With mounting operating expenses and 
rising fixed charges, due to the more 
costly investment in plant and in equip- 
ment, the necessity of fare increases, par- 
ticularly during the war period, became 
a vital matter. From these facts there 
has arisen a decided swing towards 
“service-at-cost” franchises. This is the 
general tendency in electric traction cir- 
cles today. 

Any changes, which are not solely the 
result of creating transportation, which 
are assessed against the car rider, pre- 
vent his obtaining service at cost. There- 
fore, from the financial side alone, all 
charges, such as the maintenance of pav- 
ing, sprinkling and sweeping the right- 
of-way, and the like, should be borne by 
the public rather than the car rider 
through payment of fares. 

However, as track and paving are of 
intimate construction and design, and as 
the tracks can not be repaired without 
the removal of the paving, it is a difficult 
matter to draw a sharp line of demarka- 
tion in making a separation of the direct 
charges. Further, paving will be disin- 
tegrated should the rails be poorly se- 
cured to the ties or should the track 
foundation fail. 


In consideration of the above remarks, 
it is suggested that a separation of track 
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and paving be made, and that the burden 
of cost to the car rider be held to the 
lowest possible amount, as deterriined 
solely by the actual value he receives 
from his purchase of transportation. He 
should not be compelled to pay indirectly 
for the cost of anything which he does 
not and can not use. 

If such a division were made and the 
charges and costs directly allocated, then 
“Service-at-cost” would be a verity. 





THE ENGINEER AS A PROFESSION- 
AL MAN 


(Editor’s Note: The following discus- 
sion has its points. It was published as 
a letter to the editor of the Military 
Engineer for May-June, 1923. It was 
written by Charles H. Roe of Tarrytown, 
N. ¥. Mr. Roe displays a real under- 
standing of things as they are and he 
reports his findings in a virile style which 
should help engineers find out just where 
they fit into the scheme of things. What 
he says of doctors and lawyers is not 
what the average engineer writes when 
he holds these two old professional classes 
up as models for ergineers to copy. Prob- 
ably he intentionally overstates the un- 
fitness of doctors and lawyers to serve as 
models for engineers; certain it is that 
the opposite view has been enlarged upon 
sufficiently. Since practically all doctors 
and the great majority of lawyers work 
for fees, while nearly all engineers are 
salaried men, comparison between these 
essentially dissimilar groups are worse 
than useless as they are misleading. Mr. 
Roe’s advice to the engineer to get out 
of engineering if it doesn’t reward him 
sufficiently, while good advice for the 
individual, is no solution at all in the 
broad sense affecting the profession as a 
whole, on the one hand and the public 
on the other. There will always be 
engineering work to do and it is the 
opinion of the editor of this magazine 
that it will be much better for the public, 
in the long run, if the men actually en- 
gaged in engineering are properly paid 
for their services. Mr. Roe’s opinions are 
here reproduced as they undoubtedly are 
valuable, especially to the younger en- 
gineers, although it is not to be expected 
that all will agree with him.) 

“We have read too much and heard too 
much to the effect that a man with tech- 
nical training and ability will rise in his 
profession by sheer virtue of that train- 
ing and ability, whereas that is far from 
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being true. I am convinced that promo- 
tion in modern industrial organizations, 
even tenure of position, in fact, does not 
depend upon ability, training, or experi- 
ence, to nearly so great an extent as it 
does upon such irrelevant circumstances 
as family relationship; membership in 
church or lodge favored by superiors; in- 
clination to be a ‘good fellow,’ meaning 
a penchant for petty gambling, boozing 
in a ‘gentlemanly’ manner, and telling 
funny stories one wouldn’t repeat at a 
church social; and, finally, upon the exis- 
tence or non-existence of a vacancy into 
which one can be placed. 

“I dare say every reader can recall indi- 
vidual experiences in which young Mr. 
So-and-So was made superintendent of 
construction because his father was on the 
board of directors; or in which Mr. 
Thingumbob became very friendly with 
the ‘Big Boss’ as soon as the latter 
learned he belonged to the same lodge— 
net result, promotion for Mr. Thingum- 
bob; or in which Mr. Whatsis was made 
head of his department because he was 
‘such a good mixer and all the boys liked 
him’; or in which Old Fuzzletop remained 
on his job for 17 years, a matter of great 
pride to himself, but effectually barring 
young Ambish from climbing into his 
shoes. All this is no indictment of any 
one or any circumstances; it is perfectly 
natural as long as human nature is hu- 
man. 

“The reason is obvious. Our superiors, 
those who ‘hire’ and ‘fire’ us as engineers, 
are mostly pawns of fate, despite their 
own opinions to the contrary. Perhaps 
only ten percent of them are in their 
positions because of merit and the other 
ninety percent are accidents of the types 
described above. What else, then, can be 
expected from men like that, then that 
they judge us by the same standards they 
were themselves judged by? 

“My own solution of this problem is to 
start or acquire an industry of one’s own. 
I assert most emphatically and believe 
positively that by virtue of his training 
the engineer will make a better business 
man, banker, chicken farmer, or garage 
keeper than any other type of man. Ergo, 
if an engineer meets misfortune or un- 
pleasant experiences in other men’s or- 
ganizations, let him start an organization 
of his own. No one will deny that there 
are many more graduate engineers turned 
out of our colleges today than the country 
needs. If anyone wants to know where 
they go, he can obtain a little interesting 
information from the yearbooks published 
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by the engieering societies or various pub- 
lications of the colleges. ‘John Jones, M. 
E., ’08, vice-president Smith & Jones, fur 
importers’ may not be a representative 
entry but it is not an unusual one. So 
to the engineer dissatisfied with his lot 
as an employe, I quote the old army ex- 
pression—‘If you don’t like this war, go 
and start a war of your own.’ 

“But I do not like the suggestion about 
an organization of engineers to promote 
their own material welfare. How many 
engineers can say they have a sincere, 
honest respect for the legal profession? 
How many of us believe that doctors of 
today are the self-effacing alleviators of 
suffering that the country practitioner of 
past generations was? Then why should 
we debase ourselves by patterning after 
them? The lawyer deals with very falli- 
ble, man-made criteria of justice. Too 
often he forgets the justice in the effort 
of applying the criteria. Also, how much 
sincerity can we expect to find among a 
profession the members of which, in prac- 
tice, are always lined up in pairs, where- 
by one out of each pair must necessarily 
be wrong, yet he must simulate sincerity 
even if he does not feel it in declaring 
his side right? Doctors deal constantly 
with the physical results of human erring. 
They delve in loathsome filth. They 
know more of sin than a father con- 
fessor. There are many true noblemen 
among them, but they are very conspi- 
cuous. What wonder that the doctor often 
becomes more interested in the size of 
his fee than in the relief of suffering? 
The engineer handles the immutable laws 
of God as his working tools; he con- 
verses with the stars; he measures the 
cataract and bridges the chasm; he makes 
the desert bloom; he flings his voice into 
space and contrives means to transport 
men and materials with chained light- 
ning; he measures the huge sun and a 
tiny electron and he discusses eternity 
and infinity with a famliiarity that would 
have sent him to the fiery stake a few 
centuries ago. It may be idealistic, it 
may not be practical, but I would rather 
see engineers as they are than bound into 
an organization to demand ‘adequate’ re- 
muneration and to ‘enforce’ respect from 
others. 

“T have heard a great deal about the 
low pay of engineers. I have also heard 
similar complaints from other professions. 
I can not state that engineers as a whole 
are paid well or otherwise, for I do not 
know—that is a matter the statisticians 
can easily settle—but I have known en- 














gineers earning very large salaries and 
I have known doctors who never acquired 
enough to own their own homes and 
lawyers who stooped to the most despic- 
able practices to make a very modest liv- 
ing. It is a matter that no individual 
can judge of his own experience; let some 
one trot the figures out and see if en- 
gineers are underpaid. 

“The state registration law? Yes, by 
all means, but let the engineer continue 
his way as he is, a student of nature, a 
builder, a dreamer of dreams, knowing 
that he is right even if the gold-grubbers 
sneer and say he is wrong; let him con- 
tinue thus rather than to organize and 
demand increased pay, like a striking la- 
borer, or insist upon respect like a shave- 
tail insisting upon a salute.” 





HIGHWAY TRAFFIC INSPECTION 
FORCE AUTHORIZED IN PENN- 
SYLVANIA 


The Pennsylvania State Highway De- 
partment is laying plans for the inaugu- 
ration of the traffic inspection force au- 
thorized by the legislature in the motor 
law recently signed by the Governor, as 
announced by Paul D. Wright, Secretary 
of Highways, in the following statement: 

As soon as possible traffic officers will 
be placed on Pennsylvania highways. 
These men are provided for in the section 
of the Act of 1923 which amends Section 
12 of the Act of 1919, governing motor 
traffic. This amendment authorizes the 
Secretary of Highways to employ such 
men as in his discretion are deemed neces- 
sary to the enforcement of the penal pro- 
visions of the motor laws. Inauguration 
of this force will not only result in greater 
safety to the users of highways, but will 
conserve the State’s resources, because we 
shall put an end to truck overloading 
which has been the most active agent in 
road wear and destruction. 

Our traffic officers will pay particular at- 
tention to these evils: The overloading 
of trucks; speed of motor vehicles—and 
particularly the speed of trucks, and the 
misuse of headlamps. No truck will be 
permitted to use Pennsylvania highways 
when it carries a load greater than that 
specified for the particular class in which 
it is registered. No truck will be permit- 
ted to travel faster than the rate specified 
for the class in which it is registered. 
Our traffic force will drive from the roads 
that five per cent of vehicle operators 
who through carelessness, ignorance, or 
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intent, endanger the lives and property of 
pedestrians and the 95 per cent of drivers 
who obey the laws and rules of the road. 
Pennsylvania highways will be unhealthy 
places for intoxicated drivers. So-called 
speed-demons will be curbed. The traffic 
force will be looking for those drivers 
who roar through the State utterly re- 
gardless of the rights of the other fellow. 

We shall end the glaring headlamp evil. 
Accidents at night occasioned by the use 
of illegal lamps are too frequent. At this 
time nearly 150 headlamp lenses and 
devices have the approval of the Depart- 
ment. A great many of them are obsolete 
and dangerous. We shall re-examine the 
entire number and disqualify those which 
do not meet modern qualifications. <A 
stop will be put to the use of lamp bulbs 
greater in candlepower than those permit- 
ted for a particular lens. Motorists so 
careless and indifferent that they use im- 
properly focused headlamps will be 
rounded up. 

It has been impossible heretofore prop- 
erly to regulate the use of Pennsylvania 
highways. The result is the existence of 
modern Dick Turpins who are as danger- 
ous to road-users as were their ancient 
predecessors. Because of these outlaws 
the average man takes his life in his 
hands when he goes upon a journey—par- 
ticularly upon Sundays and holidays. The 
legislature has given the Department of 
Highways authority to safeguard the 
roads and their users—and we propose do- 
ing it. 

Pennsylvania’s traffic inspection force 
is to be uniformed. Secretary Wright and 
Benjamin G. Eynon, Registrar of Motor 
Vehicles, have not yet decided upon the 
style or color of these uniforms. The 
force will be mounted upon motorcycles. 
Certain members engaged in enforcing 
the law relating to truck weights will use 
motor cars in which their road scales will 
be carried. The number of men in the 
new force has not been decided. The law 
did not fix a limit, saying merely that the 
Secretary of Highways may employ such 
men “as in his discretion are necessary.” 

Another section of the new motor laws 
which will result in money saving to the 
taxpayers is the clause giving the Depart- 
ment authority to regulate the weight of 
trucks and loads at certain seasons of the 
year. Secretary Wright and his Deputy, 
William H. Connell, prior to next winter 
will announce regulations which will gov- 
ern trucks on stone roads or roads other 
than a durable type during those seasons 
of the year when the highways are af- 
fected by frost. This is an innovation in 
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Pennsylvania, but a number of other 
American states have been regulating 
truck loads for years. During the recent 
highway conference called by Governor 
Pinchot a New England highway commis- 
sioner told of a fleet of overloaded trucks 
which in passing over a road as the frost 
was leaving did damage totaling $100,000. 
Users of Pennsylvania highways during 
the spring months this year observed on 
macadam roads the damage done by 
trucks carrying too great loads. 

It is believed the advance guard of 
Pennsylvania’s traffic inspection force will 
be on the roads within a month. 





SOME RECENT LARGE WATER 
WORKS PROJECTS 


By Dabney H. Maury, Consulting Engi- 


neer, 1445 aaa a Block, Chicago, 
Ill. 


Within the last two or three years the 
cities of Denver, Norfolk and Tulsa have 


undertaken water works projects of more. 


than usual magnitude and, in a general 
way, the principal features of these pro- 
jects are here discussed. 


Denver 


In 1918 the city of Denver purchased 
the water works system of the Denver 
Union Water Company. It had been in 
litigation with this company or with its 
predecessors for nearly 40 years, and as 
a result of this litigation each party to 
the controversy had employed a large 
number of engineering experts, practically 
all of whom were men in the front rank 
of their profession and of most excellent 
reputation. 


Shortly after the purchase of the water 
works system, the Board of Water Com- 
missioners, to whom its operation and 
maintenance were entrusted, endeavored 
to secure a bond issue of $4,000,000 for 
much needed improvements. Largely as 
a result of opposition on the part of one 
of the local newspapers, the bond issue 
was defeated, and the city has several 
times since been on the verge of a seri- 
ous water shortage. 

In 1921 the Civic and Commercial As- 
sociation of Denver, in its efforts to bring 
about a solution of Denver’s water sup- 
ply problem, appointed a committee of 
seven Denver engineers, with instructions 
to recommend to the Water Commission- 
ers three engineers who should constitute 
an Engineering Board of Review and who 
should be charged with the duty of study- 
ing the large amount of available data re- 
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lating to the water supply and of recom- 
mending to the City improvements re- 
quired to meet present and future neces- 
sities. 

As the result of the recommendations 
of this committee, the Board of Water 
Commissioners retained Colonel Herbert 
S. Crocker of Denver, Mr. Harry T. Cory 
of Los Angeles, and the writer, as a 
Board of Engineering Review. Colonel 


‘Crocker was promptly elected chairman 


of the board. In view of the fact that 
all of the engineers who had prior to this 
time been connected with Denver’s water 
supply, had been retained by one party 
or the other to the litigation, the engi- 
neers composing the Board of Review 
were practically the first against whom 
no charge of partisanship, based on the 
manner of their employment, could be 
brought; and they were also the first 
who were charged with a general review 
of all available data, and with the prep- 
aration of a general and comprehensive 
plan for future development. 

The bulk of Denver’s water supply al- 
ready comes from the South Platte River, 
and all future increases in the supply 
must be made by combining storage on 
the South Platte watershed with addi- 
tional water taken from the Colorado 
River on the west side of the Continental 
Divide and brought through tunnels into 
the watershed of the South Platte. 


Most of the 100 miles of existing con- 
duits are of wood stave, of various ages 
and in various stages of decrepitude. The 
principal improvements contemplated are 
to be secured by the issue of about $7,300,- 
000 worth of bonds. 


To the south of the Platte Canyon fil- 
ters lies the upper watershed of the South 
Platte. The possibilities for future devel- 
opment here are large, not only in the 
valley of the South Platte itself, whose 
flow can be very largely conserved, and 
its vield augmented, by storage in a great 
number of advantageuvus locations, but 
also because of the fact that if additional 
water can be secured from the Colorado 
River with the consent of the Colorado 
Commission, and brought across the Con- 
tinental Divide through tunnels, that 
same water can be stored in reservoirs up 
the Canyon, and let down as desired. The 
power possibilities also, while for the 
present somewhat remote, and susceptible 
of only gradual development, are quite 
large, running up above 100,000 horse- 
power; the development of power being 
made possible by the construction of the 
same reservoirs which will be required 
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for the storage of the city’s water supply. 

The essential feature of our report was 
the recommendation for the abandonment 
of everything that would militate in any 
way against the creation and maintenance 
of the terminal storage at Marston Lake. 
Marston Lake has an earthen embank- 
ment. It is as safe against destruction 
as it would be possible for any storage 
reservoir to be, because the embankment 
is low, old, and has settled very thor- 
oughly. It stores some six billion or more 
gallons of water, and by raising its em- 
bankment slightly, this storage can be 
considerably increased. It lies at an ele- 
vation well adapted to supply water by 
gravity to Denver’s distributing reser- 
voirs, located within the city at Ashland 
Avenue and at Capitol Hill. 

Denver’s water system has been built 
up piece-meal and its component parts 
have never been properly co-ordinated in 
one comprehensive and harmonious de- 
sign. The fact that there were at times 
four different companies in simultaneous 
operation, combined with long and bitter 
litigation, made it impossible for the 
companies to develop any one comprehen- 
sive plan. 


Since the city acquired the plant, the 
Water Commission has done its best with 


the inadequate and very much run-down 
water works which it inherited, but has 
had no funds with which to carry out 
any plan for rehabilitating the works or 
for increasing the supply. 


The first installment of the supply sys- 
tem for bringing water from the south to 
Marston Lake would consist of stretches 
of cut-and-cover ditch following the cur- 
vature of the side hills, the stretches of 
ditch being connected by siphons across 
the ravines. The ditch sections would 
have a capacity of 225 mgd. and the first 
set of siphons would have a capacity of 
75 mgd. Two other sets of siphons of 
equal capacity would be added later as 
needed. There is already a good 60-in. 
wood stave pipe leading from the intake 
in Platte Canyon at such an elevation 
that it can supply a limited amount of 
water to this conduit. Other water from 
the Platte Canyon Reservoir, delivered 
into that reservoir by the High Line 
Canal, in which the city has certain water 
rights, can be fed into the existing con- 
duits, which, for the remaining period 
of their useful life, will be maintained to 
aid in bringing water down to the city, 
as they do at present. 

Later on, with the progressive devel- 
opment of storage on the South Platte 
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watershed, new tunnels and ditches will 
take the place of the 60-in. wood stave 
pipe and will supply to their full capac- 
ity the ditches and siphons leading to 
Marston Lake. From Marston Lake, a 66- 
in. conduit will be laid to the south lim- 
its of the city, where it will split into 
conduits of smaller size, connected to the 
distribution mains and reservoirs in the 
city. Two additional conduits of like size 
will be built as required. At least half a 
million dollars will be spent in the city 
itself, improving the local distribution fa- 
cilities. 

The slow sand filters at Platte Canyon, 
and the very old wooden tub filters at 
Willard and Marston Lake, will be re- 
placed by modern fireproof mechanical fil- 
ters northeast of Marston Lake. 


Marston Lake is a pivotal and very im- 
portant feature of the proposed new sys- 
tem. It will store a month’s supply for 
Denver when the consumption is twice 
what it now is, and will thus give ample 
time to repair any break in the conduit 
lines leading down to it from the south. 
There is, however, no adequate outlet 
from Marston Lake and such an outlet is 
essential. It is exceedingly important not 
to have to drain or lower Marston Lake 
while building the outlet. At the same 
time it is vitally necessary that the integ- 
rity of the embankment be not endan- 
gered during construction. Consequently, 
a scheme was devised by which a crib, 
open at the bottom at first, should be 
sunk by excavating from within, without 
any pumping whatever; and when this 
crib should have reached its level, it was 
then arranged to close its bottom with 
concrete and to connect to this crib two 
rows of piling extending 140 feet or more 
into the lake. Then, by special devices, 
two lines of 72-in. cast iron pipe were to 
be lowered from trusses set across these 
rows of piles. When the pipes reached 
their place, they would be connected to 
the crib. From the crib there would 
lead out to the north three lines of 60-in. 
pipe, two of which would be plugged for 
the present, one of them being extended 
to the first unit of the filtration plant. 

This first unit would have a nominal 
capacity of 64,000,000 gals. per day, based 
on a rate of 150,000,000 gals. per acre 
per day. .Ample aeration and sedimenta- 
tion would be provided. Aeration is par- 
ticularly necessary in treating the Denver 
waters, because of the formation of algae 
in the shallow portions of the large lakes. 
From the filtration plant the first conduit 
would lead to the southwest corner of the 
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city. The filter plant could be increased 
by building on extensions, bookcase fash- 
ion, up to 192,000,000 gals. of rated ca- 
pacity. Denver is now operating its old 
wooden filters at rates running \up to 
200,000,000 gals., per acre per day, and 
obtaining very fair results. It is possible 
that with better aeration and coagulation, 
better water could be obtained at even 
higher rates. 

In addition to the $7,300,000 required for 
these immediate developments, something 
like $30,000,000 more will be required for 
the completion of the larger problem, es- 
timated to supply Denver when it shall 
have a population of one million. 

Norfolk 

Prior to the war with Germany, Nor- 
folk’s water supply had for many years 
been taken from shallow lakes northeast 
of the City. At the same time the Nor- 
folk County Water Co. was supplying 
territory to the north and east of the 
City, and some territory within the City 
limits itself, with water which it obtained 
in part from wells and lakes near Nor- 
folk’s lakes, and in part from the North 
Landing River through eight miles of 
24-in. wood stave pipe leading to the com- 
pany’s pumping station. 

The Company was thus competing with 
the City not only in territory outside of 
the City and through which some of the 
City’s large mains extended, but actually 
within the limits of the City itself. Furth- 
ermore, the City’s sources of supply were 
deficient in watershed and stream flow, 
but were equipped with a surplus of stor- 
age capacity; whereas, the Company’s 
relatively important watershed on the 
North Landing River was without ade- 
quate storage and without any suitable 
site for developing storage. 


It was obviously to the interest of the 
City of Norfolk to purchase the plant 
of the Norfolk County Water Company 
and consolidate the two systems, and the 
writer, who had been especially assigned 
by the War Industries Board to the de- 
velopment of water supplies for all Gov- 
ernment activities in the Hampton Roads 
District, including the Army, Navy, Hous- 
ing Corporation, and Shipping Board, 
strongly urged the consolidation of the 
two properties as the quickest means of 
securing a much needed increase in sup- 
ply to meet the war time necessities. * 


Owing to a delay (in no way the fault 
of the City) in completing the pumping 
station necessary to deliver the North 
Landing River waters into the Norfolk 
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lakes, and also to an _ unprecedented 
drought, the City found itself short of 
water in the winter of 1919-1920. As the 
result of complaints of insufficiency of 
supply at the Naval Base, where the per 
capita consumption was over 250 gals. per 
day as against less than 75 gals. per day 
in the City of Norfolk proper, a Congres- 
sional Committee met in Norfolk to con- 
sider the curtailment of naval activities 
in that vicinity. The speaker was called 
upon to testify at the hearings, at which 
it was satisfactorily demonstrated that 
the ‘City within a short time would be in 
a position to supply even the excessive 
requirements of the Naval Base. 


As an evidence of its good faith, Nor- 
folk installed immediately, at a cost of 
nearly .half a million dollars, an emer- 
gency connection to the Dismal Swamp 
Canal, knowing when it did so that no 
permanent use would ever be made of 
this water, which contains at times up- 
wards of 400 parts of swamp color. 


In the meantime the writer was called 
upon to report on the best method of mak- 
ing a large and permanent increase in 
the City’s water supply, and one which 
should be susceptible of development to 
meet the growing needs of the City for 
practically all time to come. His repori 
recommended the immediate construction 
of the Lake Prince project, a project 
which had long been dear to the heart 
of Mr. Walter H. Taylor, Norfolk’s very 
efficient City Engineer and Director of 
Public Works. 


The report having been approved, work 
was promptly started on the plans and 
specifications in the office of the Director 
of Public Works, the writer being re- 
tained as Consulting Engineer to revise 
or approve the plans and construction 
methods. Most of the plans were pre- 
pared originally in Mr: Taylor’s office, 
Mr. Norman Z. Ball, with a staff of drafts- 
men, working under Mr. Taylor in the 
design of the various portions of the sys- 
tem. The construction work was under 
the direct supervision of Mr. Taylor, as- 
sisted by Messrs. David A. Decker, Nor- 
man Z. Ball, W. R. Galt, John D. Miller, 
John W. Vaughn and others. 

The Norfolk Naval Base lies to the 
north of the City, the Norfolk lakes to 
the northeast, and the new Lake Prince 
development to the west. Norfolk’s sup- 
ply, amounting to a minimum of 14,000,- 
000 gals. per day of available supply in 
a dry season, is taken from the lakes to 
the northeast, supplemented, as stated, by 
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the water from North Landing River, 
which is brought down into these lakes. 
The available water supply from the ex- 
isting sources was barely sufficient for 
present needs and no more water could 
be developed to the east of the City. 
There was one small stream feeding Lynn- 
haven Bay that might have been utilized, 
but apart from the fact that it was not 
large enough to pay for its development, 
the importance of the local oyster indus- 
try would probably have prevented its 
use. The two streams which Mr. Taylor 
had long ago selected as best for the 
supply lie 20 miles to the west. As the 
initial step in the program it was de- 
cided to dam the southerly one of these 
two streams, thus forming the reservoir 
now known as Lake Prince, and to pipe 
the water thence down to the City. 

The next development will be the dam- 
ming of the northerly stream to form 
Lake Bensten, connecting it with Lake 
Prince by a tunnel. Following that, 
water can be pumped into the Lake Prince 
watershed from the Blackwater and Not- 
toway Rivers, which have a watershed 
of 400 square miles. The average rain- 
fall is upwards of 40 ins., and the develop- 
ment of all of these streams will pro- 
vide enough water for nearly a million 
people. A pipe line eight miles in length 
will bring the waters of the Blackwater 
and the Nottoway into the watershed of 
Lake Prince. 

The Lake Prince dam is about 30 ft. 
high, with a spillway some 200 ft. in 
length, at an elevation of 25 ft. above the 
tide. A small electric pumping station 
delivered water into the pipe line lead- 
ing to the City. The pipe line has a ca- 
pacity, with 200 ft. head at the upper 
end, of about 16,000,000 gals. Lake Prince 
will store 3,700,000,000 gals., and will give, 
with that storage, more than the 16,000,- 
000 gals. required. The damming of the 
next stream to the north, and the com- 
pletion of the tunnel from it to Lake 
Prince will add another 14,000,000 gals. 
With 14,000,000 gals. per day from the 
lakes to the east, 16,000,000 from Lake 
Prince, and 14,000,000 gals. from Lake 
Bensten the total supply would be 44,- 
000,000 gals. and not until Norfolk’s re- 
quirements shall have reached _ this 
amount will it be necessary to bring addi- 
tional water from the Nottoway River. 

There was a good deal of food for 
thought in the selection of the proper 
sort of pipe for the line from Lake Prince 
to the City. Most of the line is 36 ins. 
in diameter, while parts of it for various 
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reasons were made only 30. We had at 
our disposal cast iron pipe at an enorm- 
ous price; reinforced concrete pipe, a 
somewhat untried article at that time; 
and wood stave pipe, of which everybody 
was more or less suspicious. A careful 
analysis was made of the relative costs 
of these three types of pipe, and their 
advantages and disadvantages were stat- 
ed, and were then, for the purposes of 
comparison, reduced as nearly as pos- 
sible to dollars and cents. After allow- 
ing for the shorter life and greater vul- 
nerability of wood stave pipe, offsetting 
that to some extent by the fact that the 
capacity of cast iron mains is less per 
inch of diameter in the beginning, and 
decreases very rapidly in the Norfolk 
territory, because of the acids in the 
swamp water; taking into consideration 
as well as we could the unknown factors 
with regard to reinforced concrete pipe, 
we finally determined that if the cost of 
wood stave pipe would be represented by 
about 10, the cost of concrete pipe would 
be represented by about 11, and the cost 
of cast iron pipe by 20. This comparison 
was made when the price of cast iron 
pipe was about $73 per ton, f. o. b. Nor- 
folk. 

As a result, it was decided to use wood 
stave pipe in those parts of the line 
where it seemed absolutely certain that 
its use would be attended by the least 
possible danger. Analyses of the soil were 
made and all of the conditions were con- 
sidered as carefully as possible, and we 
finally used 52,000 ft. of wood stave pipe, 
about 32,000 ft. of reinforced concrete 
pipe, and 13,000 ft. of cast iron pipe, ap- 
proximately half of which was submarine 
pipe. 

The laying of all of the submarine pipe 
was carried on under the direction of 
Mr. Taylor, the writer having practically 
nothing to do with it, except to give a 
suggestion or two from time to time. 
The work was most efficiently and suc- 
cessfully executed. When the makers of 
concrete pipe submitted their first pro- 
posal, the only pipe they had to offer 
was one in which bars or wire mesh 
construction were the only reinforcement. 
They were loath to recommend this re- 
inforcement for pipes designed to carry 
more than 110 ft. of head, not because 
they were afraid of any excessive tensile 
sfresses in the steel, but because they 
feared they could not entirely prevent 
leakage through the thin and more or 
less porous concrete walls. 

At Norfolk they developed a pipe in 
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which a portion of the reinforcement was 
put into a thin steel shell, electrically 
welded. The results with that pipe were 
really very satisfactory, and after that 
pipe was introduced we bought more 
concrete pipe than we had originally 
planned to buy, and put it across terri- 
tory where it would have to carry up- 
wards of 150 ft. head. 


The official leakage tests on the con- 
crete pipe gave an average leakage 
throughout the entire 33,000 ft., under 
the maximum working pressure, of 83 
gals. per 24 hours per inch of diameter 
and per mile of pipe. That is an ex- 
ceedingly good record, and is considerably 
less than some authorities say that cast 
iron pipe will leak. The speaker per- 
sonally believes that well laid cast iron 
pipe ought to be somewhat tighter than 
that. As the contractor’s bid was based 
on 125 gals. per 24 hours per inch-mile, 
he earned a bonus which the City gladly 
paid. 

The leakage on the wood stave pipe 
lines in Norfolk has never been fully and 
accurately tested. It was slowly but con- 
stantly diminishing at last accounts. 
When tested last year it was in the 
neighborhood of 300 gals. per inch-mile, 
under the maximum working pressures. 
This year the leakage in 12,800 lin. ft. of 
30-in. wood stave pipe at the upper end 
of the supply line was accurately deter- 
mined by tank measurement under an 
average head of about 65 ft., which is 
about one-third of the maximum head to 
which the pipe will be subjected. Under 
this low head the leakage was found to 
be only 60 gals. per inch mile. As the 
leakage in most wood stave pipe in- 
creases more rapidly with pressure than 
is the case with other kinds of pipe, it 
is believed that the leakage in this part 
of the line under a head of 200 ft. would 
probably be a little over 200 gals. per 
inch mile. This the speaker considers a 
creditable result for pipe of this sort. 


Tulsa 

The City of Tulsa is conspicuous among 
American communities of its size for its 
phenomenal growth and development dur- 
ing the recent past. While this develop- 
ment has resulted, primarily, from the 
magic wealth of oil, no man can remain 
long in the City without realizing that 
the personnel and civic pride of those 
who are prominent in the City’s affairs 
have had far more to do with the City’s 
rapid strides than would ordinarily be 
the case in such a community. 
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Not only is the City one of the most 
modern and up-to-date in this country, 
but on every side one is impressed with 
the energy, intelligence and _ patriotic 
teamwork of the leaders of all of the 
civic organizations. : 


For years past the City has been get- 
ting its supply from the Arkansas River. 
The water is made perfectly safe and 
sanitary by filtration, but as it contains 
from 300 to 3,000 parts per million of 
salt, it can not be used for drinking nor 
for boiler purposes. It has been esti- 
mated that the citizens of Tulsa pay 
annually from $350,000 to $500,000 for 
bottled waters. In 1921, the citizens voted 
a bond issue of $6,800,000 to bring water 
60 miles from Spavinaw Creek in the 
Ozark Mountains. As at that time the 
population of the City was not much over 
75,000, this bond issue represented the 
assumption of an obligation of more than 
$90 for every man, woman and child in 
the City. 


It is doubtful whether history could 
show a larger per capita bond issue for 
water works extensions in any city of 
comparable size. New York’s $175,000,000 
for her Catskill supply seems small when 
the relative populations of the two com- 
munities are considered. 


The citizens of Tulsa would not, how- 
ever, have voted this large bond issue 
had not the Chamber of Commerce as- 
sured them that the work would be placed 
in the hands of men of standing so high 
in the community that all their acts 
would be above suspicion. The personnel 
of the present Spavinaw Water Commis- 
sion complies with this specification to a 
remarkable extent. It is composed of 
men of proven courage, intelligence and 
integrity, practically all of whom are at 
the head of some of the City’s most im- 
portant business institutions; and these 
men are giving constantly, unselfishly, 
and without compensation, their valuable 
services to the enterprise. 


How they stood the acid test was shown 
when at a letting of about five and one- 
half million dollars worth of contracts, 
on Sept. 25, 1922, they had the wisdom 
and courage to reject unanimously a bid 
on six contracts which was apparently 
$900,000 lower than the aggregate of the 
six next lowest bids on each of these 
contracts; and also to reject unanimously 
a bid on two contracts which was appar- 
ently, though not actually, $150,000 lower 
than the next lowest bid on the same 
two contracts. 
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The original report on which the 
Spavinaw project was based was prepared 
by Messrs. Trammell and Holway, who 
were later retained to prepare the plans 
and specifications and supervise the work 
of construction, the writer being retained 
by the Board as Consulting Engineer on 
the plans, specifications and supervision. 

Pursuant to an understanding arrived 
at between the Board and Messrs. Tram- 
mell and Holway, subsequent to the let- 
tings, Mr. Holway now has direct charge 
of the construction work, Mr. Trammel 
being retained to advise Mr. Holway when 
necessary. The writer, as Consulting 
Engineer for the Board, is under obliga- 
tion to visit the work twice a month 
during the progress of construction. The 
work has started all along the line and 
is being pushed with all the energy pos- 
sible. 

The Grand River is the western limit 
of the Ozark Mountains, the hills com- 
ing down sharply to its banks. Spavinaw 
ereek is a beautiful mountain stream 
draining about 400 square miles, and 
having a minimum flow of perhaps 
17,000,000 gals. per day. The water is 
clear, reasonably soft and almost never 
turbid. About 11,000,000,000 gals. of wa- 
ter will be impounded by a dam 50 ft. 
in height, with a spillway 800 ft. long. 
This dam is about 3,500 ft. in total length. 
The spillway section will be of solid con- 
crete, gravity type, and there will be 
about 2,700 ft. of earthen embankment 
with heavy concrete core wall. From this 
dam a gravity pipe line, the first 28 miles 
of which will be 60 ins. in diameter, 
leads toward the City. At the lower end 
of the 60-in. pipe there is a tunnel which, 
with its approaches, is 10,000 ft. in length, 
and which will have an inside diameter 
of 84 ins. 

From this tunnel westward there will 
be 25 miles more of 54-in. concrete pipe, 
which will bring the water to an earthen 
reservoir at Mohawk. This reservoir will 
have a capacity of 500,000,000 gals. At 
that point a new pumping station will 
be built, and at some later date a filtra- 
tion plant. Tentative layouts for the 
aerators, pumping station and future fil- 
tration plant have been made. The water 
will be pumped from this station against 
a total head of 350 ft., including friction, 
through four miles of 30-in. force main, 
into a 10,000,000 gal. reinforced concrete 
distribution reservoir, with concrete roof 
covered with soil and turf. These items, 
together with some large additions to the 
distribution system, will complete the new 
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development for the present, although 
later on a filtration plant will be built 
opposite the Mohawk pumping station. 
The little town of Spavinaw, Okla., will 
be flooded by the waters of the dam. This 
is one of the oldest towns in that com- 
paratively new country. There is one old 
stone building there said to have been 
built by the Mormons when they trekked 
through toward Utah. About 1,800 acres 
of land will be flooded, and some 800 
acres of that will have to be cleared. 


The City Water Board very wisely and 
economically acquired the flowage rights 
in old Spavinaw by starting a new town, 
which the Board equipped with water 
supply and sewerage and sanitary facili- 
ties, and laid off in attractive streets. 
The Board gave two lots in the new town 
for one in the old, and removed the 
buildings besides. Land damages and 
property damages were disposed of very 
cheaply in that way, and the new town 
now contains many more houses than the 
old one, and they are building them as 
fast as they can put them up. 

The foregoing matter is from a paper 
presented by Mr. Maury before the recent 
annual meeting of the American Water 
Works Association. 





FOR THOSE WHO ARE FOND OF 
FINE OLD WRITING 


By Harry W. Levy, Engineer-in-Charge, 
Division of Design, Borough of Man- 
hattan, Municipal Bldg., New 
Tork, N. ¥. 
—Introduction— 

Probably one of the first real efforts 
toward a comprehensive City Plan for 
any of our large cities was made by the 
Commissioner of Streets and Roads in the 

City of New York back in 1807. 

From the year 1624, the date of the 
first real effort at colonizing in America 
by the Dutch, up to the adoption of this 
comprehensive street plan, or as it is 
familiarly termed the “Commissioner’s 
Map of 1807,” the development of the 
street system of New York City was 
merely a matter of growth, a condition 
in which we find a parallel in the start 
of all old cities. 

John Randel, Jr., was the engineer em- 
ployed by the Commissioners to make the 
necessary surveys and maps, set monu- 
ments, etc., and it is believed that the 
successful termination of this great work, 
within four years of its inception, was 
largely due to his efforts: and ability. 
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The governing reasons for the adop- 
tion of the rectangular street system are 
quaintly but forcefully described in the 
report which is appended hereto. The 
reader should bear in mind that two of 
the principal factors to be considered in 
city planning today, namely, vehicular 
traffic and density of population with its 
intensive building development, had not 
at that time become manifest. 


“The Commissioner of Streets & Roads 
in the City of New York appointed in and 
by an act relative to improvements touch- 
ing the laying out of streets and roads 
in the City of New York and for other 
purposes passed the third day of April 
in the year of our Lord one thousand 
eight hundred and seven according to the 
Form and Effect of the said act Remark 
on the Map hereunto annexed: 

“That as soon as they could meet and 
take the oath prescribed they entered on 
the duties of their office and employed 
persons to make surveys of Manhattan 
Island, which they personally reconnoi- 
tered, so as to acquire the general in- 
formation needful to the correct prose- 
cution of their work which has been much 
delayed by the difficulty of procuring com- 
petent persons on those acconomical 
terms which they prescribed to them- 
selves, and by seasons peculiarly unfav- 
orable. 

“That one of the first objects which 
claimed their attention was the form and 
manner in which the business should be 
conducted: That is to say whether they 
should confine themselves to rectilinear 
and rectangular streets or whether they 
should adopt some of those supposed im- 
provements by Circles, Ovals and Stars 
which certainly embellish a plan what- 
ever may be their effect as to convenience 
and utility. In considering that subject 
they could not but bear in mind that a 
City should be composed principally of 
the habitations of man and that strait 
sided and right angled houses are the 
most cheap to build and the most con- 
venient to live in. The effect of these 
plain and simple reflections was decisive. 

“Having determined, therefore, that the 
work should in general be rectangular 
a second and in their opinion an im- 
portant consideration was so to amalga- 
mate it with the plans already adopted 
by individuals as not to make any unim- 
portant change in their dispositions. This 
if it could have been effected consistently 
with the public interest was desirable not 
only as it might render the work more 
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generally acceptable but also as it might 
be the means of avoiding expense. It 
was therefore a favorite object with the 
Commissioners and pursued until after 
various unfruitful attempts had proved 
its extreme difficulty, nor was it aban- 
doned at last but from necessity. To 
show the obstacles which frustrated every 
effort can be of no use. It will perhaps 
be more satisfactory to each person who 
may feel aggrieved to ask himself wheth- 
er his sensations would not have been 
still more unpleasant had his favorite 
plans been sacrificed to preserve those 
of a more fortunate neighbor. 

“If it should be asked why was the 
present plan adopted in preference to any 
other, the answer is, because, after taking 
all circumstances into consideration, it 
appeared to be the best, or, in other and 
more proper terms, attended with the 
least inconvenience. 

“It may to many be matter of surprise 
that so many vacant spaces have been 
left and those so small; for the benefit 
of fresh air and consequent preservation 
of health. Certainly if the City of New 
York were destined to stand on the side 
of a small stream, such as the Seine or 
the Thames, a great number of ample 
places ‘night be needful. But those large 
arms of the sea which embrace Man- 
hattan Island render its situation in re- 
gard to health and pleasure, as well as 
to the convenience of commerce, pecu- 
liarly felicitous. When therefore, from 
the same causes, the price of land is so 
uncommonly great, it seemed proper to 
admit the principles of acconomy to great- 
er influence than might, under circum- 
stances of a different kind, have consisted 
with the dictates of prudence and the 
sense of duty. 

“It appeared proper, 


nevertheless, to 
select and set apart, on an elevated posi- 
tion, a space sufficient for a large reser- 
voir when it shall be found needful to 
furnish the city, by means of aqueducts 
or by the aid of hydraulic machinery, 
with a copious supply of pure and whole- 


some water. In the meantime, and in- 
deed afterwards, the same space may be 
consecrated to the purposes of science 
when public spirit shall dictate the build- 
ing of an observatory. 

“It did not appear proper only, it was 
felt to be indispensable, that a much 
larger space should be set apart for mili- 
tary exercise as also to assemble, in case 
of need, the force to defend the city. The 
question therefore was not, and could not 
be, whether there should be a grand 
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parade but where it should be placed and 
what should be its size, and here again 
it is to be lamented that in this late day 
the parade could not be brought further 
south and made larger than it is without 
incurring a frightful expense. 

“The spot nearest to that part of the 
city already built which could be selected, 
with any regard to acconomy, is at the 
foot of those heights called Inklangbergh 
in the vicinity of Kips Bay. That it is 
too remote and too small shall not be 
denied; but it is presumed that those 
who may be inclined to criticism on that 
score may feel somewhat mollified when 
the Collector shall call for their propor- 
tion of the large and immediate tax 
which even this small and remote parade 
will require. 

“Another large space almost as neces- 
sary as the last is that which, in no 
distant period, will be required for a 
public market. The City of New York 
contains a population already sufficient to 
place it in the rank of cities of the sec- 
ond order, and is rapidly advancing 
towards a level with the first. It is per- 
haps no unreasonable conjecture that in 
half a century it will be closely built up 
to the Northern Boundary of the Parade, 
and contain four hundred thousand souls. 


The controuling power of necessity will, 
long before that period, have taught its 
inhabitants the advantages of deriving 
their supplies of butchers’ meat, poultry, 


fish, game, vegetables and fruit from 
shops in their neighborhood. The deal- 
ers in those articles will also find it 
convenient, and so will those from whom 
they purchase, to meet at one general 
mart. 

“This has a tendency to fix and equalize 
prices over the whole city. The carcass 
butcher, gardner, farmer, etc., will be 
able to calculate with tolerable accuracy 
on the rate at which the supplies he 
furnishes can be vended, and the reason- 
able profit of the retailer being added, 
will give a price for the consumer; vary- 
ing rather by the quality of the article 
than by any other circumstance. It is 
no trifling consideration that by this mode 
of supplying the wants of large cities 
there is a great saving of time and of 
the articles consumed. 

“To a person engaged in profitable busi- 
ness one hour spent in market is fre- 
quently worth more than the whole of 
what he purchases, and he is sometimes 
obliged to purchase a larger quantity than 
he has occasion to use, so that the sur- 
plus is wasted. Moreover the time spent 
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by those who bring articles of small value 
from the country in retailing them out 
bears such great proportion to the arti- 
cles themselves as to increase the price 
beyond what it ought to be. In short, 
experience having demonstrated to every 
great aggregation of mankind the ex- 
pediency of such arrangement it is reas- 
onable to conclude that it will be adopted 
hereafter, and therefore it is proper to 
provide for it now. Neither is it wholly 
unworthy of consideration that the estab- 
lishment of a general mart will leave 
open the spaces now appropriated to that 
object in parts of the city more closely 
built than is perfectly consistent with 
cleanliness and health. 

“The place selected for this purpose is 
a salt marsh and from that circumstance 
of inferior price tho in regard to its 
destination of greater value than other 
soil. The matter dug from a large canal 
thro the middle, for the admission of 
market boats, will give a due elevation 
and solidity to the sides; and in a space 
more than three thousand feet long and 
upwards of eight hundred wide, there 
will, it is presumed, after deducting what 
is needful for the canal and markets, be 
sufficient room for carts and wagons with- 
out incommoding those whose business or 
curiosity may induce them to attend it. 

“To some it may be a matter of sur- 
prise that the whole island has not been 
laid out as a city. To others, it may be 
a subject of merriment that the Commis- 
sioners have provided space for a greater 
population than is collected at any spot 
on this side of China. They have in this 
respect been governed by the shape of 
the ground. It is not improbable that 
considerable numbers may be collected at 
Harlem before the high hills to the south 
westward of it shall be built upon as a 
city, and it is improbable that (For cen- 
turies to come) the grounds north of Har- 
lem Flat will be covered with houses. 
To have come short of the extent laid 
out might, therefore, have defeated just 
expectation; and to have gone further 
might have furnished materials to the 
pernicious spirit of speculation.” 


—Concluding Notes— 

When one stops to consider the times 
and basic facts then at hand to guide 
these commissioners in laying out their 
street system, it must be admitted that 
this is a remarkable piece of city plan- 
ning. The population at that time was 
largely concentrated in the area south of 
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Houston Street. Provisions were brought 
in mostly by means of sailing vessels 
which docked in the section along the 
East and North Rivers. The main traffic 
was to and from the water front. The 
principal means of transportation were 
by stage coach, carriage, wagon and cart. 
Later it became apparent that more north 
and south avenues should have been pro- 
vided. Therefore, Madison and Lexing- 
ton Avenues were cut through midway be- 
tween 3d and 4th avenues and 4th and 
5th avenues, as laid down on the Com- 
missioner’s Map, before property develop- 
ment had made such a proceeding finan- 
cially impossible, as would be the case 
today. 


In a recent report by the Chief En- 
gineer of the Board of Estimate and 
Apportionment, he states that “it has 
been frequently urged that if the street 
system of 1807 had been planned in such 
a way as to locate the short blocks along 
the east and west streets instead of the 
reverse, there would have been, say, 40 
north and south streets instead of the 
15 which we now have at 42d Street, and 
that in this case there would have been 
no congestion problem today. This claim 
is open to very serious question. If the 
north and south streets had been made 
60 feet wide, as it seems likely would 
have been the case, there would have 
resulted some 80 lanes of traffic instead 
of the 55 which we now have, but each 
lane would have had to accommodate 
both slow and fast moving vehicles. Of 
the lanes now available, nearly one-half 
can be treated as for fast moving vehicles, 
each adjoining one for those of slower 
motion, these, in my opinion, providing 
freer movement to an extent more than 
sufficient to offset the fact that they are 
less in number than would have been 
available if the street system had been 
reversed.” 


THE WATER WORKS COAL PILE 


By Donald H. Maxwell, Principal Assistant 
Engineer, Alvord, Burdick & Howson, 
Engineers, 8 S. Dearborn St., 
Chicago. 

The recent increased cost of coal and 
the troubles experienced in getting a suffi- 
cient supply and of the right quality have 
brought the coal pile forcefully to the 
attention of the water works superintend- 

ent. 

Although the amount of coal required 
for water works pumping in the United 
States seems small by comparison with 
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the estimated total coal consumption for 
all purposes of about six tons per capita, 
it is nevertheless a very considerable 
amount, and is estimated at approximate- 
ly three million tons per year. In future 
years it is likely that much more than 
this will be required, for even if better 
economy can be practiced in the use of 
coal by water works plants, the savings 
will be more than offiset by the increased 
demand for water by the growing city 
population. -This city population may rea- 
sonably be expected to at least treble. 
When that time arrives the coal consump- 
tion for public water supply on the pres- 
ent basis will be approximately ten mil- 
lion tons per year. 

In the meantime the general expansion 
of industry tends to increase the market 
for coal while the supply is well under- 
stood to be definitely limited and capable 
of development only at increased cost as 
the more accessible veins and better 
grades are worked out. 

It is thus apparent that the problem 
of the coal supply and of the economic 
utilization of coal in the water works 
plant is not one of momentary interest 
alone but destined to be of constantly in- 
creasing importance. 


Coal Savings Possible 


There is no doubt but that the water 
works coal pile, taken as a whole, can 
be very much reduced. The consulting 
ehgineer is in a position to note many 
instances where pumping plant efficiency 
might be increased and others where 
pumpage might be reduced. It is rather 
striking, for instance, to note that in our 
second largest city, supplied with water 
by ten large pumping stations of good 
efficiency the waste of water in distribu- 
tion is so great that the estimated possible 
saving in coal by metering the services 
would amount to nearly 100,000 tons a 
year. This plant is, of course, exceptional 
but instances taken at random will be 
given later on that will be sufficient to 
indicate that there is in the aggregate, a 
very considerable waste of coal in water 
works plants that can be overcome by 
giving closer attention to boiler room 
economy, to efficient pumping and to the 
distribution of water without unnecessary 
waste. 

Developments in Steam Plant Economy 


The first requisite to coal economy is 
efficient equipment. Great strides have 
been made in the development of pumping 
plant economy since many of our older 
water works plants were equipped. In 
contrast to the hand fired return tubular 
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boiler of small horsepower delivering 
saturated steam at 80 lbs. pressure to du- 
plex pumps of very low duty, modern 
practice calls for stokers, water tube boil- 
ers in large units, with superheaters and 


with good accessory equipment for main- - 


taining high efficiency, and delivering 
steam at from 200 to 300 Ibs. pressure and 
superheated 100 to 200 degs. The steam 
is utilized in cross-compound or vertical 
triple pumps with test duties ranging 
from 120 to 180 million foot pounds per 
1,000 lbs. steam. 


The effect of this change on the coal 
pile is shown in part (except for super- 
heat) by the accompanying diagram. 
This diagram does not take account of 
such auxiliary equipment as boiler feed 
pumps and the incidental uses of coal for 
station heating, etc., nor does it allow for 
variation in load. The station duty for 
a given set of equipment would, therefore, 
be less than indicated by the coal rates 
shown on this diagram. The diagram is 
based on coal having 12,000 B. T. U. per 
pound. 

By inspecting the diagram we see that 
vertical triple expansion engines of 160 
million duty using saturated steam sup- 
plied by boilers operating at 70 per cent 
efficiency would require 0.3 tons of coal 
to pump one million gallons 100 ft. high. 
On the other hand with compound direct- 
acting low duty pumps of 30 million duty 
using steam supplied by boilers of 50 per 
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cent efficiency would require 2.2 tons of 
coal to accomplish the same result. One 
plant would consume seven times as much 
coal as the other to do the same pumping 
and it is a fact that may of our smaller 
steam plants compare no more favorably 
than this with the more modern high duty 
station. 


Advantage of High Pressure and Super- 
heat 


To understand the advantage in high 
steam pressure and superheat, it should 
be borne in mind: 

(1) That steam engine efficiency in- 
creases with the steam pressure, amount- 
ing in turbo-centrifugal pumps, for ex- 
ample, to about 1 per cent decrease in 
steam consumption for each 10 Ibs. in- 
crease in steam pressure. 

(2) That, in general, it does not take 
more coal (to an appreciable extent) to 
generate steam at relatively high pres- 
sure than at low pressure. 

(3) That engine efficiency increases 
with superheat, the gain with turbo-cen- 
trifugal pumps, for example, being ap- 
proximately 1 per cent decrease in steam 
consumption for each 12 degs. increase in 
superheat. The great advantage of super- 
heated steam in reciprocating engines is 
that it does away with cylinder conden- 
sation (if superheated enough), so that 
all of the steam entering the cylinder is 
available to do useful work throughout 
the stroke. 
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(4) That the additional heat required 
to superheat steam is much less than the 
heat saved by the engine so that there is 
a saving of coal. Assuming 100 deg. su- 
perheat, this fuel saving amounts to about 
4 per cent with a turbo-centrifugal unit, 
8 per cent with a triple expansion engine 
and much more with compound and with 
simple engines. 


Limitations of Water Works Plants 


The water works plant is long-lived 
compared to the industrial and electric 
power plant. The opportunities of busi- 
ness expansion, particularly in electric 
power production, make it good business 
policy to use only the most modern and 
efficient equipment. The coal bill in 
these plants is a relatively large part of 
the cost of power and accounts for the 
wholesale discarding of comparatively 
new equipment and even entire plants to 
make way for more efficient units of 
larger capacity in great central stations 
that will enable the utility to command 
more business. 


The water works plant cannot be re- 
juvenated in this sweeping way. The 
business of selling water is in most cities 
fully developed and can only increase in 
proportion to the growth of the city. The 
water works pumping station represents 
a comparatively small part of the total 
plant investment and the coal! bill is also 
a small part, comparatively speaking, of 
the total annual cost of the entire plant, 
including fixed charges. Furthermore, the 
requirements for fire protection make it 
necessary, particularly in the small plant, 
to carry a relatively large reserve boiler 
and pump capacity which is idle most of 
the time. 


From these facts it is seen that the 
water works plant must move slowly in 
the procession of increased plant efficien- 
cy. Only occasionally when an entirely 
new plant is built to replace an outgrown 
and obsolete plant does the engineer have 
the joy of doing what he would like to 
do in making the plant up to date in effi- 
ciency of equipment. The more usual 
case involves more or less important ad- 
ditions to existing equipment, the limita- 
tions of this old equipment influencing at 
times very largely the character and effi- 
ciency of the new. It is not always finan- 
cially practicable to change over to 200 
Ibs. boiler pressure and 100 degs. super- 
heat, for instance, in a plant with heavy 
investment in low pressure pumps and 
boilers that are still good. The fixed 
charges on proposed new equipment must 
always be weighed against the estimated 
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saving in cost of coal, and coal is not 
high enough yet to warrant the sweeping 
replacements in the average water works 
plant that have been good business policy 
in some electrical power plants. 
Planning for the Future 

Even though radical changes in pump- 
ing station equipment may not be justi- 
fied when renewals are necessary, the su- 
perintendent has an opportunity at such 
times which should not be lost sight of, 
to map out an improvement program in- 
volving the entire plant. It would be 
most desirable, for instance, in replacing 
a boiler to make a survey of the plant and 
its future requirements and as a result, 
perhaps find it worth while to install a 
boiler, at comparatively slight increased 
cost, capable of withstanding a future 
higher steam pressure and arranged for 
the installation at a later date of super- 
heaters. Then when the time comes to 
make pump replacements or additions the 
boilers will not be a handicap. Judicious 
provision for the future in this way will 
do much in the course of time to improve 
the small water works station efficiency 
without sacrificing useful equipment. 

Boiler Plant Operation 

Meantime the water works operator 
must be contented to make the best use 
of the equipment now in hand. Even 
though the low pressure plant with low 
duty machinery must continue operating 
on this basis for some years a great deal 
can often be accomplished in these plants 
to reduce coal consumption by close at- 
tention to the details of operating that 
make for efficiency. The watch-word 
throughout the plant should be: “save 
the heat units.” It might be said that 
intelligent and conscientious operation of 
a hand-fired low efficiency boiler installa- 
tion is even more important for coal econ- 
omy than in a plant with high efficiency 
equipment. 

Coal saving is not possible without 
measuring and recording the internal 
workings of the plant. Between the heat 
input and measure of work output, there 
may be very large preventable waste of 
energy amounting to from 25 to 50 per 
cent of the coal pile in a poorly main- 
tained plant. So it is not sufficient to know 
merely the tons of coal purchased and the 
plunger displacement, and yet, astonish- 
ing as it may seem, plants are occasional- 
ly met with in which even this meagre in- 
formation is not obtainable in a satisfac- 
tory manner. 

The efficient operator must know the 
pounds of coal burned per hour for a 
given heat output in steam. He must 
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know whether his customary methods of 
firing give the best results with the fuel 
at hand. He must know the effect of his 
practice in draft regulation as to whether 
the boiler is being unnecessarily cooled by 
too much excess air on the one hand, or 
on the other hand whether unburned gases 
are being wasted up the stack from in- 
sufficient supply of air to the furnace, 
and among other things he must know 
the effect of removing soot and boiler 
scale and how often it pays as a practical 
proposition to do this. ; 

In a word, the operator should know 
whether he is wasting coal in the boilers. 
To find this out he needs the equipment 
and the interest to make routine boiler 
tests and periodic flue gas analyses. 

An intelligent boiler room force and 
careful training in efficient methods are 
essential to economical operation. Fur- 
thermore, a suitable bonus system based 
on coal saved would be a valuable stim- 
ulus to interest in a coal saving program, 
if the possible savings seem sufficiently 
great to warrant it. 

Pump Room Operation 

Pump room operation has a very large 
influence on the coal pile. The coal rob- 
ber in this part of the plant is pump 
slip, though the preventable loss at the 
steam end may also be considerable. 

The output of every pump room should 
be metered at the, station unless there 
is some other convenient method of check- 
ing up on the pump slip, at frequent in- 
tervals. The use of venturi meters on 
discharge lines has become quite general, 
but there are still many plants which 
lack proper equipment of this kind. These 
plants are as a rule paying heavily for 
it in the coal pile. 

The writer has had occasion to observe 
some startling results from high pump 
slip, and there is good reason to believe 
that this is one of the principal causes 
of-coal waste in many of the stations that 
lack proper means of measuring the water 
delivered by the pumps. 

Table I shows the result in one plant 
of reducing pump slip. The records of 
this plant for several years show a con- 
tinual increase in the tons of coal burned 
per million gallons pumped. The coal bill 
finally became so high that it was decided 
to have the pumps rebuilt. The effect of 
improved efficiency of the steam end and 
of reducing the pump slip is very striking- 
ly illustrated by a reduction in the coal 
consumption amounting to 67 per cent 
of the coal burned in 1922. Comparison 
of the 1922 pumpage with that of the two 
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TABLE 1—EFFECT OF REDUCING PUMP 
SLIP ON THE COAL PILE 
Plunger Displace- Coal Burned 
ment, Million Gals. Tons 
263.1 
299.9 
304.8 
237.9 


Year 


1919 
1920 
*1921 
1922 


*Rebuilt 
vember. 

Coal saved in 1922, 518 tons—67 
coal pile. 


pump back in service’ in No- 


of 1922 


preceding years shows a very marked 
reduction in pumpage as indicated by 
plunger displacement. 

Table II shows the effect on the coal 
pile of introducing a high duty pump to 
do the work formerly carried on by low 
duty pumps. In this plant under the same 
conditions of operation the high duty 
pump accounted for a saving of over 1,000 
tons per year amounting to 25 per cent 
of the 1914 coal pile. 

Table III is a rather striking illustra- 


TABLE II—EFFECT OF HIGHER DUTY 
PUMP ON THE COAL PILE 


Pumpage 

of Time 
New Pump 
100 ft. High 


Mil. Gals. 


Mil. Gals. 


Coal 
Tons 
4 Coal Per 


° 
S 
a 


em ee re he 
wwWwWa 


0.810 


*Cross-Compound pump of 142 million test 
duty installed. 

Coal saved in 1914, 1,030 
1914 coal pile. 


tons—25% of 


tion of the very large coal saving some- 
times possible in a comparatively small 
plant by eliminating excessive slip in a 
high test duty cross-compound pump. 
The saving in this case was at the rate 
of approximately 1,600 tons per year, al- 
though inspection of the records tended 
to show that the excessive slip found on 
test had lasted only about four months. 
The record of plunger displacement in- 
dicated, however, that up to within one 
week of the test the slip had been mate- 
rially higher than indicated by the test, 
and had been partly corrected by replac- 
ing pump valves. 

TABLE ILI—VALUE OF TESTING PUMP 
SLIP AS MEASURED BY THE 
COAL PILE 
fecroms daily pumpage.......... 12,000,000 Gals. 


3,750,000 Gals. 
700,000 Gals. 


p 
Slip reduced to 
Total head 153 ft. 
Coal per mil. gals. 100 ft. High.... 0.923 Tons 
Coal saved per year........................ 1,570 Tons 
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TABLE IV—COMPARISON OF COAL CONSUMPTION OF 
PUMPING. 


CoAL PER Mit. GALs. IOOF™ HiceH 


DOUBLE 
GOAL 
“TONS 


TOTAL 
HEAD 
Fr 
256 
240 
280 
263 
221 
140 
180 


PLANT Av. DAILY 

PUMPAGE. 

Mii. GALS. 
8.83 
4.98 
“a 
0.78 
1.34 
281 
8.98 
3.5 
239 


5317 
2672* 
2905 
648 
1,768 
2,500 
11,940 
190 6400 
253 7,060 


* 7 Months Period 


-“ZEarnrdQgonaet > 


Table IV is shown to illustrate the great 
difference in coal consumption between 
stations of the same general type. These 
are all double pumping stations in small 
or moderate sized cities operating for the 
most part under direct pressure. Plant 
“A” is an eastern plant burning Penn- 
sylvania coal. The others are western 
plants burning Indiana or Illinois coal. 
The high coal consumption of plant “G”’ 
may be partly attributed to wide range 
in low lift pump head. In Plant “H” it 
is due partly to poor plant design. In 
Station “I’’ the poor showing is due in 
part to very inefficient low lift pumping 
from the use of over-sized electric cen- 
trifugals, the low lift pumping being ac- 
complished at an overall efficiency of 15 
per cent for pumps and motors. 

Table V is shown to indicate the typical 
low coal rate that is expected of well de- 
signed and operated modern stations do- 
ing single pumping, and to contrast with 
them the old fashioned stations with low 
pressure boilers and low duty pumps. 


TABLE V—COMPARISON OF COAL 
SINGLE 


CoAL 
Tons 


TOTAL 
HEAD 
re 
tH S 
240. 
115.3 
283.5 
109.2 
25). 
294. 
Zi 7. 


Av. DAILY 
PUMPAGE. 
Mir. GALS. 
62.6 
3.86 
765 
10.9 
603. 
6.15 
0.65 
0.5 


PLANT 


18954 
1,800 
18452 
3237* 
184368 
4562 
770 
1,500 


rzmummguae,y 


® Five months period 
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TONS 0 1.0 
0.61 
1.05 
1.23 
1.30 
1.63 
1.74 
2.02 
2.65 
3.2 














Plant “A” is the North Point station at 
Milwaukee, equipped with vertical triple 
expansion engines of high test duty of 
about 180 million foot pounds. Plant “B” 
is an efficiently operated small station 
burning Pennsylvania coal in hand-fired 
boilers and pumping with cross-compound 
engines against constant head. “C” rep- 
resents the newest and most efficient of 
the Chicago pumping stations, pumping 
direct pressure with vertical triple and 
turbo-centrifugal pumps against a total 
lift of about 115 ft. Steam is generated by 
water tube boilers operating at 175 Ibs. 
pressure. ‘“E”’ represents the average of 
all Chicago stations considering steam 
pumping only. At three of the Chicago 
stations a large amount of pumping is 
done by motor driven centrifugals using 
central station current. At these stations 
the coal duty has been greatly decreased 
from their former performance which is 
probably to be accounted for by the un- 
favorable load on the steam plant. 22nd 
St. now shows a coal rate of 1.41 tons per 


CONSUMPTION OF STATIONS DOING 
PUMPING. 


CoaAL PER Mit.GAts. IOOF™ HicH 


TONS fe) 2.0 
0.399 
0.53 
0572 
0.684 
0768 
0810 
L10 
3.79 


1.0 3.0 
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million gallons, 100 ft. high compared 
with 0.83 in 1910 and 68th St. shows a 
coal rate of 1.3 tons compared with 0.85 
in 1910. 

Plant “D” is the new Des Moines sta- 
tion with stoker fired boilers, 200 Ibs. 
steam pressure and 100 degs. superheat 
pumping with turbo-centrifugals of 143 
million foot pounds test duty. It should 
be noted that this plant operates on Iowa 
coal containing from 8,300 to 8,800 B. T. 
U. per pound. The boilers on test showed 
72 per cent efficiency at full load and 66.5 
to 168 per cent overload. The plant oper- 
ates direct pressure. It should be noted 
particularly that this plant burns a 
much lower grade of coal than the IIli- 
nois steam coal used at Chicago. 

Station “F’”’, the old Des Moines pump- 
ing station, should be compared with Sta- 
tion “D”. This station, with hand-fired 
return tubular boilers and a cross-com- 
pound pump of 140 million test duty op- 
erating on 125 lbs. steam pressure re- 
quired 20 per cent more fuel than the new 
station to accomplish an_ equivalent 
amount of pumping. 

Station “G” indicates good performance 
in a fairly well maintained plant operat- 
ing under 90 lbs. steam pressure and 
duplex compound pumps in good condi- 
tion operating direct-pressure under a 
high head. Station “H” in contrast to 
“G” represents very poor performance in 
a plant having equipment of the same gen- 
eral character and burning just as good 
coal. This latter plant showed 50 per cent 
boiler efficiency on test and 25 per cent 
pump slip. 

These few illustrations show that al- 
though some pumping plants are operat- 
ing on a highly efficient basis, there are 
others where large quantities of coal are 
being wasted. In some of these instances 
the fault lies in the plant installation, and 
can only be overcome by putting in better 
equipment. In others a great deal can be 
accomplished to improve the plant effi- 
ciency by systematically checking up on 
pump slip, boiler firing methods, draft 
regulation, and all the other details of op- 
erating that affect the size of the annual 
coal pile. 

The foregoing paper by Mr .Maxwell 
was presented at the recent annual meet- 
ing of the American Water Works Asso- 
ciation. 
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A COMPARISON OF FLOOD CON- 
TROL MEASURES 


By Harry Taylor, Brigadier General, U. 8. 

Army, Assistant Chief of Engineers. 

It may be well to ask at the outset 
what are the causes of floods? The an- 
swer is, briefly, abnormal rainfall. This 
rainfall may be either in the shape of 
what is popularly known as a “cloud- 
burst,” such as occurred at Pueblo, Colo., 
in June, 1921; in the shape of heavy, long- 
continued rains, such as produced the 
floods in the lower Mississippi River in 
February and March, 1922, or heavy rains 
falling on snow or frozen ground, such as 
produced the floods which devastated Day- 
ton and other cities of Ohio a few years 
ago. Warm winds blowing on a heavy 
blanket of snow may also produce a seri- 
ous flood. Floods of this character are 
most common in the Pacific Northwest 
where a warm southwest wind, known as 
a “Chinook” wind, occurs during the 
winter months and causes the snow on 
the mountains to melt with great rapidity. 
The floods caused by the so-called cloud- 
burst are usually local in character and 
commonly occur on small streams. Floods 
caused by long, heavy rainfall usually 
cover a large territory and it often hap- 
pens that such rainfall will produce a 
flood in the main stream when none of 
the tributaries is subject to excessive 
flood. This occurred recently in the lower 
Mississippi, when that stream carried an 
umusual flood, but all of the lower tri- 
butaries carried moderate quotas. The 
floods caused by rains falling on snow 
or frozen ground generaly affect an area 
intermediate between the other two types. 


Control of Floods 

Outside of the Mississippi Valley the 
people of the United States ordinarily 
give little thought to the control of 
floods. It is only when some serious flood 
occurs that attention is focuséd on the 
prevention of a repetition of the disas- 
ters caused by such flood, and then the 
matter is of extreme interest for a short 
time, with all sorts of remedies pro- 
posed. Dayton, Ohio, is one exception. 
It is characteristic of the American peo- 
ple that when we suffer from any cause 
such as a flood, a contagious disease, or 
war, we are wildly enthusiastic for steps 
to prevent a repetition of the disaster, 
but as soon as the time of stress has 
passed, we forget that trouble has oc- 
curred and delay taking the steps neces- 
sary to prevent a repetition. This is well 
illustrated by the present attitude of the 
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American people toward the army. Five 
years ago there was nothing too good 
for the army. Today, many seem to de- 
sire its absolute abolition, forgetting that 
it is an insurance against trouble in the 
future. I wish I could believe that we 
will never be involved in another war. 
I wish also that I could believe we will 
never have a disastrous flood, but I am 
certain that floods will come until we 
know how to control the distribution 
of rainfall, and I am equally certain that 
the services of the army will be required 
in the future. 

The control of floods appears to be 
considered by the majority of our people 
as a simple problem. It is true that dif- 
ferent people have different solutions. 
The most common solutions are refor- 
estation, reservoirs at the sources of the 
streams, levees, outlets or spillways, and 
straightening and enlarging river beds. 
We frequently have other solutions sug- 
gested, as for example, one proposed to 
install boilers on the banks of the Mis- 
sissippi River to evaporate the flood 
waters, thus causing clouds to form and 
produce rain over the Middle West where 
needed. 

In the solutions proposed, the control 
of floods is quite commonly linked with 
other beneficial effects, most commonly 
with waterpower development. It is gen- 
erally assumed that the same work 
which will control floods will produce 
power, improve navigation, and provide 
drainage. One very troublesome prob- 
lem that comes before the engineer de- 
partment is the problem of the Fox 
River and Lake Winnebago, Wisconsin. 
At the outlet of Lake Winnebago are 
constructed two dams provided with 
gates for controlling the water outflow 
from this lake. The lake is surrounded 
by flat land over which the flowage 
rights were purchased and paid for by 
the United States some 50 years ago. 
Since that time these lands have been 
sold and the buyers in many cases have 
apparently made their purchases unaware 
of the rights of the government. Invari- 
ably, during floods on this stream, the 
people above the dams insist on the gates 
being open so as to permit the water to 
flow out rapidly; the people below the 
dams insist on the gates being closed 
so as to prevent the water from coming 
down on them; power interests on the 
lower river desire to have the water 
retained and released during periods of 
low water for the purpose of developing 
additional power; for the benefit of navi- 
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gation, the flow should be as uniform as 
possible. 

Reforestation Not a Practical Remedy 
’ With reference to reforestation. I de- 
sire to say that I am a thorough believer 
in a sensible and sane system of refor- 
estation. I believe that the proper ex- 
ploitation of our few remaining forests 
and intelligent reforestation is one of the 
great needs of the country. Reforesta- 
tion has sufficient merit in itself to stand 
on its own feet and should not be con- 
fused with flood control. The price of 
lumber today is a sufficient argument for 
planting trees without attempting to 
associate forestry with the climate or 
with flood conditions on our rivers. 

There appears to exist in the public 
mind an impression that the prime cause 
of floods in this country has been the 
destruction of the forests, and that the 
surest way to prevent them is by re- 
forestation. The influence of forests on 
stream flow has been extensively dis- 
cussed both by European and American 
engineers since Gustav Wex, imperial 
and ministerial counselor and engineer of 
the improvement of the Danube River at 
Vienna in 1873 submitted a series of pa- 
pers on the decrease of water in springs, 
creeks and rivers which were translated 
into English by the late General Weitzel, 
C. E. 

There is a great diversity of opinion 
on the subject, some maintaining that 
the cutting of forests will ultimately con- 
vert Europe into a Numidian desert, while 
other claim that a moderate cutting of 
the forests even increases the rainfall. 
Whatever may be the theoretical prin- 
ciples involved, their practical applica- 
tion is fraught with great difficulty. 

When a country acquires a population 
of 100,000,000 people, the forest primeval 
which existed when it was settled has 
to disappear. It is all very well to be- 
moan the fact that if the black walnut 
which once covered the state of Ohio 
had not been destroyed and was sold as 
lumber at the present market rates, it 
would equal the assessed valuation of the 
property of the state, but there have now 
been created the cities of Cleveland and 
Cincinnati, whose people can not live on 
black walnut alone, but require grain and 
meat. The black walnut of Ohio has gone, 
never to return, and the same is true of 
the forests in other sections of the coun- 
try. The fertile lands will not be taken 
away from the farmer. They are too valu- 
able for raising potatoes and hogs. Only 
the poorer soils can be used for forest cul- 
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ture, and only a limited reforestation, 
then, is possible. 

The effect of forests on rainfall in 
Europe has been carefully investigated 
and the records at many European lo- 
calities, where the rain has been recorded 
for long periods, fail to show any ten- 
dency to a pronounced change of fall in 
recent years. 

Study on Merrimack River 

The meteorological records of the 
United States have not been maintained a 
sufficient length of time to be of much 
value in solving the problem. The best 
existing data in this country of which 
I am aware are those for the Merrimack 
River, on which a daily record of the 
stage of the river has been observed since 
1849, on a gauge established below the 
dam at Lawrence, Massachusetts. An 
exhaustive study of this stream was 
made about 12 years ago by Col. Edward 
Burr, C. E., and a report submitted by 
him which is published as a government 
document. Colonel Burr’s conclusions as 
summarized for the basin of the Merri- 
mack River were as follows: 

“Deforestation of the basin continued 
progressively from the early settlements 
until about 1860-1870, and since that peri- 


od forested areas have increased through 
natural causes by 25 per cent or more of 


the entire basin, notwithstanding the 
continuance of lumbering operations. 

“There has been no decrease in pre- 
cipitation in the basin as a result of 
deforestation or any increase with the 
reforestation of 25 per cent or more of 
its area. The precipitation for 50 to 90 
years at points within the basin or within 
a few miles of its borders shows ten- 
dencies, or cycles, that bear no relation 
to the change in forest areas. 

“The average run-off through the river 
varies with the precipitation over its 
basin, and the percentage of run-off to 
precipitation is not appreciably affected 
by forest changes as great as 25 per cent 
or more of the basin. The frequency of 
floods has not been decreased by refor- 
estation or increased by deforestation. 

“Exceptionally high floods have _ oc- 
curred at intervals without respect to 
forest conditions. Flood heights have not 
been decreased by forestation or _ in- 
creased by deforestation, and the prin- 
cipal characteristics of floods are unaf- 
fected by forest changes. The duration of 
flood stages and the amount of run off 
during such stages have not been affected 
adversely by deforestation or beneficially 
by reforestation. 
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“Deforestation has not lessened the 
height of the river at low water or in- 
creased the duration of low-water periods, 
and the reforestation of 25 per cent or 
more of the basin has not had any bene- 
ficial effect on low stages of the river. 

“Variations in stream flow are deter- 
mined essentially by variations in cli- 
matic conditions which move in irregular 
cycles independent of forest changes. 
Correct deductions as to climatic varia- 
tions and as to varying conditions of 
stream flow may be expected only from 
the analysis of satisfactory records cov- 
ering periods of 60 years or more, and 
conclusions drawn from records extend- 
ing through 40 years or less may, and 
probably will, be misleading or incorrect.” 
Reforestation and the Mississippi Floods 

The greatest flood of the Mississippi at 
St. Louis occurred in 1844; the next 
largest in 1875. On the Great Lakes the 
high water of 1838 .is the greatest on 
record. On the Ohio, the flood of 1884 
exceeded that of 1913 at Cincinnati; and 
that of 1832, while 5 ft. lower at Cin- 
cinnati, was 5 ft. higher at Pittsburgh 
than the 1913 flood. The gauge records 
at the bridges over the upper Mississippi 
which cover a period of 30 years, would 
indicate that the flow from Minnesota 
and Wisconsin, where the forests have 
been most extensively destroyed during 
the period, has been slightly improved, 
though the river shows signs of deteri- 
oration where it receives the flow from 
the prairie lands of Iowa and Illinois. 
They appear to confirm the conclusion of 
the European forestry authorities that 
the influence of forests on drainage is 
concealed by other causes more powerful 
in their effects. 

It is argued by some that if the floods 
were occasionally high, they would not 
be as frequent with reforestation. Again 
let us search the records of the past. 
It is hopeless to expect to reproduce by 
reforestation the forest growth that ex- 
isted at the close of the Civil War. Yet, 
from 1857 to 1867, the Mississippi Valley 
was visited by a most remarkable series 
of great floods. These floods occurred as 
frequently as any that have been recorded 
since that time. 

It requires from 20 to 50 years to pro- 
duce a good forest growth, and over a 
century for the leaves of that forest to 
decay in sufficient quantities to produce 
the humus which will be satisfactory 
as an absorbent of rainfall. We are more 
vitally interested in the height that a 
river will attain in the next few months 
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than in what will occur in the year 
2022 or 2072. 

Reforestation as a means of reducing 
flood heights on the Mississippi River, 
for example, requires the conversion of 
too much farm land into a wilderness to 
be practicable. The waste land that can 
profitably be converted into forest reser- 
vations is too limited in area to produce 
an appreciable effect on the floods. 

Reservoirs 

Next to reforestation, reservoirs as a 
means of controlling floods appear to 
have the most advocates. The reservoir 
theory is particularly attractive, as we 
have before us in the Great Lakes a 
practical illustration of flood restraint by 
means of natural reservoirs. Reservoir 
control of the Mississippi River was dis- 
cussed by Humphreys and Abbot in 1858, 
and on the upper Mississippi the Corps 
of Engineers has constructed the largest 
system of reservoirs for regulating rivers 
that has been built in any country. 
These reservoirs have been most success- 
ful, not only for increasing the low-water 
discharge of the Mississippi River above 
St. Paul, the purpose for which they were 
constructed, but also for reducing floods 
in that portion of the river. 

There is nothing novel in the propo- 


sition to control rivers by reservoirs. We 
have not only studied its advantages, but 


we know its limitations. Conditions are 
extremely favorable for reservoir con- 
struction at the headwaters of the Missis- 
sippi, but while they materially increase 
the low-water discharge at St. Paul and 
markedly reduce flood heights, yet 100 
miles farther down the river it is impos- 
sible to detect their influence during 
either high or low water. 

A reservoir must be close to the lo- 
cality to be benefitted or its value rapidly 
diminishes, and this is a serious trouble 
with any project for regulating the lower 
Mississippi by reservoirs. 

Reservoir Problem on the Mississippi 

To have retained the Mississippi flood 
of 1912 within its banks would have re- 
quired a reservoir in the vicinity of 
Cairo, Illinois, having an area of 7,000 
square miles, slightly less than that of 
the state of Massachusetts, and a depth 
of about 15 ft., assuming that it would 
be empty when the river attained a bank- 
full stage. 

Cairo is the logical location for a res- 
ervoir to regulate the discharge of the 
lower Mississippi. It will not only con- 
trol the floods from the Ohio, but also 
the discharge from the Missouri and 
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upper Mississippi. But if the reservoirs 
be transferred from the mouth of the 
tributaries to the headwaters, their ca- 
pacity must be largely increased. No two 
floods have the same origin, unless they 
are referred back to the Gulf of Mexico. 
If the prevailing winds in the early 
spring are from the Southwest, the 
southern tributaries of the Ohio furnish 
the crest of the year’s flood; if more 
nearly from the South, reservoirs will be 
required on the streams of Ohio, Indiana 
and Illinois; a slight varying of the wind 
will produce a flood in the upper Missis- 
sippi while, if it blows from the Southeast, 
the principal sources of trouble will be 
the Red, the Arkansas and Missouri 
Rivers. To control the flow of every 
stream in the Mississippi Valley by reser- 
voirs is a pretty large job, even for the 
United States government, but that is 
what the control of the Mississippi during 
floods by reservoirs signifies. 

The 1913 flood affords data for deter- 
mining the effect of such a system of 
reservoirs. When, on April 2, 1913, the 
gauge at Cairo attained a height of 54 
feet, there was flowing down the Missis- 
sippi River at least 2,000,000 cu. ft. of 
water per second. It requires about 11 
days for a flood wave to be transmitted 
the 966 miles between Pittsburgh and 
Cairo. On March 22, the Pittsburgh 
gauge read 5.3 ft., which is produced 
by a flow in the Ohio River at that lo- 
cality of about 15,000 second-feet. In 10 
days a flood travels the 858 miles between 
St. Paul and Cairo. On.March 2, the 
reading of the St. Paul Gauge was 0.5 ft., 
corresponding to a discharge of the Mis- 
sissippi of about 2,500 second-feet. In 8 
days the effect of a flood at St. Joseph, 
Missouri, is felt at Cairo. On March 25, 
the gauge at St. Joseph read minus 0.1 
ft., representing a discharge of the Mis- 
souri River of about 17,000 second-ieet. 
If a system of reservoirs had been con- 
structed which would have prevented all 
flow from the Allegheny, the Mononga- 
hela, the Mississippi above St. Paul, and 
the Missouri above St. Joseph, it would 
have reduced the 2,000,000 second-feet 
discharge by the Mississippi River at 
Cairo on April 2 less than 35,000 second- 
feet. 

The water which passed Cairo on the 
2d of April came principally from the 
White and Wabash and the lower trib- 
utaries of the Ohio, and after the water 
of these rivers started to subside, the 
flood from Cincinnati, though increasing 
from 57 to 69 ft. on the Cincinnati gauge, 
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could increase flood heights at Cairo less 
than 1 ft. The flood of 30 ft. at Pittsburgh 
on March 28 produced its effect on the 
Cairo gauge on April 8. It prolonged the 
flood without increasing its height. 

The proposed system of reservoirs 
would have cost hundreds of millions of 
dollars, and its effect on the flood height 
of the lower Mississippi could not pos- 
sibly have exceeded 6 ins. 

General Limitations on Reservoirs 

Great floods do not arise from average 
conditions, but from exceptional condi- 
tions such as are caused by heavy rains 
rapidly succeeding one another. Each 
rainstorm starts down a. stream a flood, 
the volume of which can be absorbed by 
a reservoir with comparatively little 
trouble, but if a second storm sweeps 
over the valley the reservoir, to be effec- 
tive, must be emptied or its capacity 
doubled. To hold all the excess rainfall 
till low water would require reservoirs 
of enormous capacity. Economic consid- 
erations usually require that the reser- 
voirs should be emptied as soon as the 
flood crest passes, in order to utilize 
the same space for a second rainfall; 
so that while reducing the crest of a 


flood at a given locality they necessarily 
prolong the period during which the river 


remains at a high stage. 

Reservoirs are necessary for municipal 
water supplies, for purposes of irriga- 
tion, for the development of power, and 
for teeders to canals. They can be suc- 
cessfully employed on small streams to 
diminish floods or increase the low water 
flow. The trouble arises when an attempt 
is made to utilize them for too many 
purposes at the same time. There must 
be a paramount issue to which the others 
will be subsidiary. 

If the main purpose is to supply a city 
with water, as a rule only the excess can 
be used for power development. In the 
case of the new San Francisco water 
supply, now under construction, a large 
amount of power will be developed, but 
in this case the main storage reservoir 
is over 4,000 ft. above the city and the 
topography is such that at one point the 
supply line drops about 1,300 ft., and at 
another point it drops 1,000 ft. in a 
nearly vertical line, giving an excellent 
opportunity for a power development at 
a minimum expense and without interfer- 
ing with the main object of the construc- 
tion. If the dams are constructed to pro- 
duce power, the reduction of floods and 
the improvement of river navigation 
must be subordinate thereto. Water re- 
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quired for irrigation can be used to de- 
velop power when the dam of the storage 
reservoir is given a greater height than 
is necessary for its flow over the land 
to be reclaimed. 

During the next decade there will be 
an enormous development of reservoirs, 
both for irrigation and for power pur- 
poses, which I hope will be utilized to 
correct man’s folly and prevent many dis- 
asters similar to those which have oc- 
curred in the past. 

Levees 

Levees, properly located and construct- 
ed, are an effective means of protection 
against floods. Levees have been used 
for many years on the European rivers 
and to a great extent for the protection 
of the lands bordering the Mississippi 
River. At the present time there are 
1,779 miles of effective levees in place 
between Rock Island, Illinois, and the 
mouth of the Mississippi. These levees 
contain about 400,421,000 cu. yds. of ma- 
terial. The levee system protects about 
27,628 square miles of land. At the pres- 
ent time, the question of providing addi- 
tional outlets or spillways on the lower 
Mississippi is being given great consid- 
eration. That the spillway will cause a 
temporary lowering of the flood water is 
beyond question, but it is not quite so 
certain that the ultimate effect of a spill- 
way will be beneficial to the Mississippi, 
for there is a possibility that the ab- 
straction of the water will cause shoaling 
of the channel below the spillway, which 
May produce serious results in time. 
Levees combined with channel enlarge- 
ment and spillways are being used in 
the flood control of the Sacramento 
River. The spillways, however, are of 
secondary importance, the main depend- 
ence being placed upon levees and the 
straightening and enlarging of the chan- 
nel of the river near its mouth, so as 
to afford a freer escape of the flood 
waters. 

In locating levees, care must be ex- 
ercised not to place them so near the 
banks of the river as to unduly crowd 
the stream and reduce the cross-sectional 
area sufficiently to prevent the escape 
of flood waters without causing their rise 
to such a height that they will overtop 
the levees. The great tendency is for 
the owners of the land on each side of 
the stream to crowd the levee as close 
to the bank of the stream as possible, 
leaving too little space for the escape 
of flood waters, with disastrous results 
to both sides. 
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The foregoing matter is from an ad- 
dress before the American Association 
for the Advancement of Science. 





NOTES ON WATER SUPPLY SERV- 
ICE AT CHARLESTON, SOUTH 
CAROLINA 


By J. E. Gibson, Manager and Engineer, 
Water Depariment, 14 George St., 
Charleston, S. C. 


There is no branch of municipal serv- 
ice that receives greater condemnation 
in cases of failure to function adequately 
or properly than the water works. The 
slightest tendency of the water to be off 
color, off taste or otherwise lacking in 
quality or quantity, raises a storm of 
protest from the consumers, and the pre- 
sentation of a bill that is higher than is 
usual or expected, will raise protesta- 
tions that echo long after the rendering 
of and settlement of the bill. 

Generally speaking, when we desire a 
commodity we buy without regard to the 
cost or value of the article itself. We 
all love to pamper ourselves, but the 


moment a service or commodity becomes 
a necessity, we take a niggardly attitude 
toward the party furnishing the service 
and all thought is lost of equity or justice 


in respect to the amount to be paid for 
the service rendered or for the com- 
modity itself. Particularly is this so 
when the commodity enters into our daily 
life, such as gas, electric light and water 
supply service. 
The Water Supply 

The City of Charleston, acting in its 
legal capacity, caused to be dammed what 
was formerly a tidal salt water stream, 
thereby creating a large storage reser- 
voir. The land area flooded by this reser- 
voir exceeds three square miles, and in 
addition thereto, there have been pur- 
chased or perpetually leased, 5,000 acres 
of land to protect this reservoir from pol- 
jution. The inflow of fresh water soon 
displaced the original impounded salt 
water so that we now have approximately 
3,000,000,000 gals. of fresh water in stor- 
age. The 42 square miles of drainage 
gathering area tributary to this reservoir 
is heavily wooded with pine, cypress, 
gum and similar growth in the swamps 
bordering the main stream and branches, 
and the water leaches out the coloring 
matter from the roots of the trees and 
the deciduous leaves of this wooded area 
so that the impounded water has a high 
color and is known as a peaty or colored 
water. 
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Generally speaking these waters carry 
no turbidity and are unusually free from 
contamination, the trouble, however, is to 
remove the coloring matter so that the 
water may meet the aesthetic approval 
of the consumer and be a satisfactory 
supply for household and manufacturing 
purposes. 

To remove this organic coloring mat- 
ter from the water it is necessary to treat 
it with sulphate of alumina, then pump it 
to large sedimentation basins where the 
coagulated coloring matter is allowed to 
settle out. The water is next filtered 
through modern type concrete filters 
where the remaining coagulated matter 
and pathogenic bacteria are filtered out, 
after which it is treated with sodium 
hydroxide to restore the alkalinity and 
soften the water for household, laundry 
and manufacturing use, and, finally it is 
sterilized with liquid chlorine that it may 
be absolutely free of pathogenic germs 
should by chance any have passed the 
filters. The water is then pumped into 
the mains for the use of the consumer. 
The service is maintained to all intents 
and purposes 100% of the time, in fact, 
should the service fail for a few hours 
only, many activities of our city would 
cease to function, street railway, gas, 
electric light, laundries, hospitals, sewer- 
age systems, household operations and 
the Fire Department would be entirely 
helpless. 

Fortunately for us there are a few 
cases where the water supply systems of 
our complex and congested life centers 
have failed. Drought is the most usual 
cause of curtailment of supply, and the 
cities of North Carolina and Pennsylvania 
have just recently passed through such a 
condition, due principally to the short 
sighted policy of the governing powers 
in denying the water departments the 
necessary funds and credits to extend 
their works and increase their water sup- 
ply resources. 

Occasionally we learn of the failure of 
a city’s water supply due to the breaking 
down of the pumping machinery or the 
failure of the main supply lines. Such 
an instance occurred to the main conduit 
supplying the city of Montreal, Quebec, 
several years ago and a like occurrence 
to the new 250-mile water supply conduit 
of the city of Los Angeles, Cal., shortly 
after its completion. Our neighboring 
city of Greensboro, N. C., was subject to 
a similar occurrence last spring, and for 
a number of days water had to be hauled 
in tank wagons and distributed to the 
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citizens. The losses caused to the com- 
munity by such failures cannot be 
reckoned in dollars. We spend large 
sums of money for highway improve- 
ments, autos, carriages, boats, travel, 
sports, entertainment and pleasure, but 
as above stated become niggardly, stingy 
and grasping when the essential com- 
modity, water, has to be procured and 
paid for. What more essential com- 
modity enters into our daily life than 
water and how willing we should be to 
pay for such service, when it serves us 
so faithfully as food, drink, laundry, the 
extinguishment of fires and last, but by 
no means least, as a vehicle for the re- 
moval of body and household wastes. We 
have expressed some of the foregoing 
statements in rather forceful language 
and it is not intended as a criticism or 
complaint on our part but only in an 
effort to drive home the necessity and 
importance of the water supply to our 
citizens. 
Rate Making 

When public water supplies were first 
introduced, the rate or amount to be paid 
by each property or household was as- 
sessed at a flat rate or charge in an effort 
to divide up the cost of the operation and 
maintenance of the water works plant 
among those using the service. 

This flat rate is a heritage of the early 
pioneers and was probably first intro- 
duced by Appius Claudius in Rome. 
There were no modern plumbing ap- 
pliances as we know them today, and 
therefore the use of water was confined 
principally to the ordinary household 
uses of cooking and washing. This flat 
rate system winks at the extravagance 
and wastefulness of the individual at the 
expense of the public. It is admittedly 
inequitable, conducive to wasteful habits 
and poor plumbing. The rate is made 
higher or in excess of the legitimate 
amount in an effort to cover these abuses. 
This form of rate today is frowned upon 
by all water works men, utility commis- 
sions and the courts. 

Rate making has received more atten- 
tion in the last 15 years than in all pre- 
vious history of the water works busi- 
ness. In fact, it received very little at- 
tention until the introduction of the 
modern water meter. There are today 
three general forms of rates for metered 
water, they are: 

1. The flat or uniform rate system 
where the water is charged for at a 
stipulated price without regard to quan- 
tity used or service rendered. 
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2. A minimum demand rate and slid- 
ing scale for water used in excess of 
minimum. 

3. A service and demand charge rate 
with sliding scales for water used. 

The objection to the first form, the flat 
or uniform charge, is that it does not dis- 
tribute the burden equitably upon the 
consumers. It permits a property to ob- 
tain valuable service and puts a premium 
upon the penurious use of water. 

The privilege of having a connection 
and being able to obtain water trom a 
public supply on demand is valuable and 
should be paid for. The cost of reading 
meters, recording the same and rendering 
bills is a substantial cost and is practic- 
ally uniform without regard to the size 
of the meter or the quantity of water 
taken. Further, there is no demand 
charge included in this form of rate, and 
certainly the water works is entitled to 
payment based upon the capacity of the 
consumer to demand service. As an 
example: A small manufacturing con- 
cern, such as a laundry requiring the 
delivery of large quantities of water in a 
limited time, must have a larger meter 
than a house. This class of consumer 
draws only for a few minutes at a time, 
nevertheless, requires a greater capacity 
of pumping machinery, filters and mains 
to meet this demand. The 2-inch meter 
on the supply to the laundry has the 
capacity of twenty %-in. house meters, 
and therefore, equitably, it should pay 20 
times the demand charge of the house. 

The third schedule is the most scien- 
tific, in that it successfully divides the 
service rendered into the proper divi- 
sions: 

1. The cost of reading the meters, re- 
cording, billing and accounting. 

2. It places a demand charge on each 
consumer in proportion to his ability to 
demand water, and 

3. It places a charge upon the con- 
sumer for the quantity of water taken, in 
accordance with a sliding scale based 
upon the actual quantity of water used. 

Upon the granting of the franchise to 
the Water Company in 1903, the schedule 
was that of the old flat rate system, 
which was based upon a quarterly rendi- 
tion of bills in advance of the service; 
that is, at the beginning of each quarter 
the consumer was billed for the water 
rate for the ensuing quarter based upon 
the number of fixtures, frontage and size 
of house. Very little or no complaint 
was made to the advance payment of the 
quarterly charge. Contracts were sup- 
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posed to be made for an entire year, and 
it was expected that the consumer would 
take water for twelve months. 

There was a clause in the franchise 
which permitted a consumer on demand 
to purchase a meter and take water by 
meter rates, which were also prescribed, 
based upon the daily consumption in 
thousand gallons. A like privilege was 
granted the Water Company, in that if 
they suspected a party of wasting water, 
having poor plumbing or using it for 
other purposes than that contracted for, 
they‘ had the privilege of installing a 
meter and charging for water at meter 
rates. The result of this schedule was 
that those people who were thoughtful, 
soon realized that they were taxed an 
excess amount to cover possible wastage 
and loss, and began to demand meters, 
more particularly the commercial con- 
cerns. At first there were few meters in 
use, and it was a simple matter for one 
man to go out and read these meters on 
the first of each month. 

With large consumers of water such as 
railroad companies, with the possibility 
of stoppage of meters involving large 
pecuniary losses and causing argument 
as to the proper adjustment of bills, the 
practice of reading meters monthly was 
justified and is still followed. 

This was the condition of affairs when 
the Commission took over the operation 
of the plant at the time of purchase by 
the City in 1917. 

Abuses had grown up during these 
years of private ownership due to politi- 
cal conditions. Sixty per cent of the con- 
sumers were obtaining water through 
meters, some having yearly contracts, 
others monthly contracts. Those having 
yearly contracts were granted the privi- 
lege of offsetting high consumption dur- 
ing one period of the year against low 
consumption at another period. Those 
having monthly contracts were denied 
this privilege, which caused friction and 
discontent. The remaining 40 per cent 
of the consumers were being supplied 
under the old flat rate system of con- 
tract. 

An analysis of the total’ water pumped 
and delivered to the distribution system 
and a systematic reading of the small 
meter supplying the metered consumers, 
showed that the 40 per cent of unmetered 
consumers were using over 60 per cent of 
the total water pumped. A census of the 
city, of the number of dwellings therein, 
showed that there were approximately 
12,000 properties that should be con- 
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sumers of water and of these 12,000 there 
were existing on the books only 6,500 con- 
sumers of water. How and where did the 
remaining 5,500 properties get their water 
supply? There were two sources, wells 
and cisterns which had been condemned 
by the Health Department as insanitary 
and likely to cause sickness and epidem- 
ics, and secondly, a surreptitious taking 
of water through the taps of neighboring 
properties. A large percentage of these 
properties not connected to the water 
works system were owned or at least oc- 
cupied by the colored population. 

The question of municipal ownership 
and operation was a doubtful experiment, 
and in my opinion our Commission wisely 
decided to disturb the customs and rates 
in force to the least possible extent, and 
therefore adopted our present schedule of 
rates. These, while not the most scien- 
tific, are equitable and just. 

1. We discarded the yearly contract, 
feeling that it was not equitable, and if 
required, and not enforced, would grow 
into an abuse. 

2. That a three months’ contract was 
equitable and imposed no grievous hard- 
ship, should circumstances compel one to 
surrender his contract after a few weeks 
of service, as the minimum charge of $3 
would not more than cover the cost of 
setting meter, removing same, reading 
and billing for a short period. 

3. It would permit those people who 
spend the summers away from the city 
to close their houses, cancel their con- 
tracts and have the water shut off, thus 
eliminating the danger of high bills due 
to leaky plumbing during their absence. 
It further gave them the possibility of 
equalizing the low consumption during 
one month as against high consumption 
during another month of the same quar- 
ter. 

The minimum rates provide an ample 
supply of water to cover all legitimate 
needs of the average family without offer- 
ing a premium on a parsimonious use of 
this essential commodity. In other words, 
it is possible for the average family in 
the city of Charleston to have all the con- 
veniences of modern plumbing, such as 
kitchen sink, toilet, bath room, basins 
and an ample supply of water for $3 a 
quarter; further, it places this service 
within the reach of the most humble citi- 
zen. 

That this action on the part of the 
Commission was wise is evidenced from 
the satisfaction it has afforded. Consum- 
ers have increased from a little over 6,500 
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to over 9,000 in the five years of muni- 
cipal ownership. The entire city has been 
metered, the amount of water accounted 
for has increased from 55% in 1917 to an 
average of 85% in 1921-1922. The differ- 
ence is accounted for by the water used 
for municipal sewer flushing and fire pur- 
poses. This percentage of accounted for 


water is above the average of American 

cities, and is exceeded by a few only. 

A Study of Monthly Reading and Billing 
The only complaint that has been 


2,983 Bills at an average of $12.50 less $15.00 max. 
15.00 max. 
15.00 max. 
15.00 max. 
15.00 max. 


17.50 less 
22.50 less 
37.50 less 
75.00 less 


961 Bills at an average of 
382 Bills at an average of 
375 Bills at an average of 
64 Bills at an average of 


A total saving during the three years and nine months of 


An average annual saving of 
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Using the limit of a non-exorbitant bill 
as $10 per quarter, and the information 
on heavy consumption, together with the 
possibility of a small leak, as hereinbe- 
fore mentioned, it is a reasonable and 
fair conclusion that there would be no 
saving effected to consumers where their 
bills are only 150% in excess of $10 or 
$15 per quarter. 


Again, assuming that every dollar in 
excess of this maximum bill of $15 could 
have been saved the consumer, we find 
the following: 

No saving. 

$ 2402.50 

2865.00 


8437.50 
3840.00 


$17,545.00 
$ 4,690.00 








made against the schedule as adopted is 
the payment of high bills owing to defec- 
tive or poor plumbing, and some of our 
citizens feel that if the Water Department 
should read meters and bill monthly, they 
could thereby check up and keep tab on 
the condition of their plumbing more ac- 
curately than if read quarterly. 

A careful study of water bills justifies 
the sub-conscious deduction of our em- 
ployees, that consumers pay little atten- 
tion to their increasing water bills until 
they reach a very high percentage of the 
normal consumption, and even then do 
not take the necessary precaution to see 
that their plumbing is properly repaired, 
as is evidenced by a second and third 
period of abnormal consumption. 

How much less attention will be paid 
to the increasing consumption when the 
readings are made monthly, and the in- 
creased increments therefore smaller? 
Further, a leak amounting to so little as 
1 gal. per minute taking place in a yard 
toilet (usually installed for the conveni- 
ence of servants, and therefore not direct- 
ly under the observation of the thought- 
ful members of the family), will account 
for a bill of $10.50 in 30 days. 

Using the information obtained in the 
study of bills, and assuming that $10 is 
a reasonable and not an exorbitant bill 
and that the arithmetical mean of these 
divisions represents the average amount 
of money involved in each bill, we find 
that the following bills were rendered in 
excess of $10 per quarter: 


amt. of $12.50 
amt. of 17.50 


2,983 Bills rendered for avg. 
961 Bills rendered for avg. 
382 Bills rendered for avg. amt. of 22.50 
375 Bills rendered for avg. amt. of 37.50 

64 Bills rend. not in excess of amt. of 75.00 


The above assumptions are certainly 
liberal and I feel that practically they 
cannot be obtained, owing to the frailties 
of human nature, and knowing how soon 
we lose sight of the newness of the 
“broom.” However, the consumer is fully 
entitled to the benefit of the doubt in the 
case. 

The next phase of the subject is, how 
much will it cost all of the consumers to 
effect this saving to one and fifty-four 
hundredths per cent of the consumer? 
Before proceeding to this portion of the 
discussion, let us consider some of the 
duties of the Commission to the public. 

It is undoubtedly the duty of the Com- 
mission to operate the Water Works 
Plant efficiently: 

1. As to the quality of the water. 

(a) For drinking and cooking purposes. 

(b) For laundry and general household 
use. 

(c) For manufacturing purposes. 

2. As to quantity of water. 

(a) For sanitary purposes. 

(b) For fire protection. 

3. As to extension of mains and con- 
duits and plant to supply the growing 
needs of the city, (for without an ade- 
quate water supply no city can grow, 
however fortunately she may be other- 
wise situated and endowed). 

4. Economically upon a business basis. 

(a) That the citizens may be taxed 
equitably and justly for the service ren- 
dered them and that none receive privi- 
leges not enjoyed by all. 

(b) That all moneys due be collected 
promptly and all purchases of material 
and supplies be honestly made at low- 
est obtainable prices, quality alone for 
service intended being considered. 
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(c) That all expenses of operation, 
maintenance, sinking fund, interest on 
bonded indebtedness or cost of plant be 
paid from the income collected and that 
any excess income above these expenses 
be set aside as a surplus out of which 
future extensions, improvements to plant 
and water supply facilities shall be made. 

(d) To employ an efficient personnel to 
conduct the operations of the business 
with the least number of persons that 
there may be a minimum of inefficiency, 
soldiering, slackness and indifference. 

It is well recognized that the most effi- 
cient organization is the one having the 
smallest personnel to accomplish the 
work with accuracy and dispatch. With 
our present system of quarterly reading, 
the work has been so systematized that 
each employee has a definite portion of 
the work to perform, and each is thor- 
oughly acquainted with the work of the 
other members of the organization, with 
the result that there is thorough team 
work. There is a minimum number of 
units in each division of the work, and, 
therefore, the responsibility for error can 
be placed directly upon the one at fault. 
This has resulted in a very high degree 
of efficiency, and it will be necessary if 
monthly reading of meters is adopted, to 
increase the number of employees, with 
the consequent and inevitable loss in ef- 
ficiency due to increased number. 

Should we adopt monthly reading of 
meters, we estimate that it will require 
the following additional employees: 

An assistant to the Contract and New 
Business Clerk, 

Three additional Meter Readers, 

Three additional Clerks in the Account- 
ing Department, 

One additional man for shutting off and 
turning on water. ° 

Further, stationery supplies such as 
bill heads, delinquent notices, etc., will 
be increased three-fold. 

The cost of postage for the delivery of 
bills will be increased three-fold. 

The general expense in the office for 
ledger cards, addressograph plates and 
inter-department stationery will be in- 


Item” 


An Assistant to Contract and New Business Clerk 


Three additional Meter Readers 
Three additional Clerks 
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creased three-fold; and to accomplish the 
work with the increased force, it will be 
necessary to install an a dditional me- 


‘chanical book-keeping machine. 


We estimate the increased cost of this 
additional help and equipment as shown 
in the tabulation below. 

It will be seen, therefore, that to effect 
a saving of $4,700 per annum to one and 
one-half per cent of our consumers, it will 
be necessary that all of the consumers 
spend a total of $12,540 per annum. Cer- 
tainly an inefficient method of saving. 

Of course, it will be argued by some, 
that as the Department is earning money 
in excess of its operating expenses, main- 
tenance, depreciation and sinking fund, 
and as the property is owned by the pub- 
lic, this additional cost of reading meters 
monthly should not be considered. We 
contend that this is a false premise, and 
that it is the duty of the Commission to 
operate the plant efficiently for all, and 
that if 98% per cent of the people are 
taxed a sum ever so small for the benefit 
of the 1% per cent, then some are re- 
ceiving special consideration. 

The Department is endeavoring to help 
all consumers and to this extent reading 
meters and inspecting premises to aid 
and assist the consumers in locating their 
troubles. This service, however, instead 
of proving beneficial to the consumer, 
seems to be leading in an opposite direc- 
tion in that requests for the re-reading 
of meters and inspection of premises for 
leaks are increasing, and further, some 
of the consumers seem to think that it 
is one of the duties of the Water Depart- 
ment to locate defective plumbing, and 
unless the Department can locate the 
cause of the high consumption of water, 
they take the position that it is the fault 
of the Department and they should be re- 
lieved of the excessive bill. 

A record of the re-reading of meters 
during the past four months shows that 
10% of the meters regularly read have 
been re-read on request of the consumer, 
and in addition thereto, over 400 inspec- 
tions were made at the request of prop- 
erty holders to determine whether their 


Increased Cost 
$ 150.00 





Additional man for shutting off and turning on water 


Stationery—additional bills 





Postagt—delivery of bills 





Other stationery 





Maintenance and depreciation of second billing machine 


Increased cost per month 





....$1,045.00 








Annual increased cost 


"$12,540.00 
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plumbing was leaking. This re-reading 
and inspection service is likely to be- 
come an abuse in that property holders 
do not take the ordinary precaution to 
watch the services and fixtures them- 
selves. 

The plumbing and fixtures of a house 
are a part of the consumer’s property 
and should be taken care of and watched 
by him the same as any of the other 
manifold household operations. If care 
and prudence are not exercised the fix- 
tures become a “thief in the night,” or 
the same as a Careless and wasteful serv- 
ant. 

The meter is a comparatively simple 
device and as installed is readily acces- 
sible and easily read, and an inspection 
of the meter by the householder will read- 
ily determine whether leaks exist. Upon 
the development of a leak the remedy is 
to employ a plumber to repair the plumb- 
ing and after he has done his work it is 
a very simple matter to test out the thor- 
oughness of his work by watching the 
meter for a few moments when no water 
is being drawn from any of the fixtures. 

The matter of leaking fixtures and serv- 
ice pipes was aptly expressed by our 
mayor in his address to our aldermen 
as follows: “The duty, therefore, is put 
up to the individual to watch his fixtures 
and see that there are no leaks, just as 
the individual is supposed to do wtih his 
health.” 

In an effort to determine the custom 
as to meter reading interval, a question- 
naire was mailed to 32 cities located in 
the southeastern portion of the United 
States and replies were received from 21 
including ourselves. Similar information 
was obtained and tabulated from the an- 
nual reports of 12 northern cities. 

It was shown from the information re- 
ceived from the southern cities that 
monthly and quarterly reading of meters 
are about equally divided, a slight prepon- 
derance are at present using monthly 
readings. Some of the managers who are 
now reading monthly prefer quarterly 
reading and some who are now reading 
quarterly, prefer monthly reading. The 
northern cities seem to prefer quarterly 
reading almost unanimously. One city 
reads semi-annually and bills annually. 

We are very much of the opinion that 
the question of reading meters, as 
adopted by any community, is more one 
of custom than otherwise, but where the 
matter has been gone into with a view 
of obtaining the most economical opera- 
tion of the entire system that the read- 
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ing of meters oftener than quarterly is 
inefficient and expensive. 

In summarizing the arguments for and 
against monthly reading and billing we 
have: 

Argument in Favor of Monthly Reading 

1. Possibility of an estimated saving 
of $4,700 per annum to consumers. 

2. Possibility of catching a leak before 
the amount of the bill has reached an 
exorbitant or excessive charge. 

3. The possibility of enabling an in- 
dividual property holder to check up on 
the condition of his plumbing. 

Argument Against Monthly Reading 

1. Increased cost to the department of 
$12,500 per annum. 

2. The above expenditure protects less 
than 2 per cent of the whole at the ex- 
pense of all. 

3. Increased number of employees and 
office force with lowered efficiency. 

4. Increased probability of error, with 
increased number of requests and com- 
plaints from consumers for re-reading. 

5. Increased complaints as to fre- 
quency of bills and requests that bills be 
sent not oftener than once a quarter, 
causing confusion in office routine. 

6. Increased complaints of consumers 
on account of receipt of delinquent 
notices and the shutting off of water in 
case of nonpayment of bills. 

7. Increase in complaints due to the 
short period which consumers will have 
to average up their high or peak con- 
sumption. (With quarterly readings, we 
now have a number of requests that con- 
sumers be allowed to make up their ex- 
cess bills accruing one quarter with de- 
ficiencies of the past quarter.) 

8. Will necessitate a revision of our 
rules and regulations which have been 
fairly well established and understood 
during the past five years of operation. 

9. Reduces the credit extended con- 
sumers. (At present a consumer has an 
average credit of approximately 60 days, 
whereas with monthly reading this would 
have to be abolished and bills would 
necessarily have to be paid not later than 
the 15th of each month.) 

10. Would be a change of custom with- 
out a definite assurance of any improve- 
ment. 

That the quarterly reading of meters 
and billing for water used has met the 
requirements of efficient management 
goes without saying, as is evidenced by 
the five years of successful operation at 
Charleston. We passed through the try- 
ing time of the world war without an 
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increase in rates for water service when 
many other water departments through- 
out the country were forced to raise their 
rates and issue bonds for increased facil- 
ities. We have not only met all of these 
conditions, but also have brought the 
plant from a run-down, inefficient condi- 
tion to a state of high efficiency, making 
many necessary and permanent improve- 
ments, so that today we have a water 
works system in which every citizen can 
take pride. 

We are not averse to changes if they 
show a possibility of improvement. We 
are, however, firm believers in conserva- 
tism, especially in the matter of the muni- 
cipal operation of a water works system, 
and feel that the public should rely upon 
the business ability and good judgment 
of their commission as to the best busi- 
ness policy and the management of the 
water department. 

The foregoing matter is from a paper 
presented by Mr. Gibson before the recent 
convention of the Tri-State Water and 
Light Association at Birmingham, Ala. 





PRACTICAL RANGES IN LOAD FAC- 
TORS FOR WATER PURIFI- 


CATION PLANTS 


(Editor’s Note—Following is the full 
text of the report of the Committee of 
the American Water Works Association 
on Practical Ranges in Load Factors for 
Purification Plants. Mr. Edward E. 
Wall, Water Commissioner of the city of 
St. Louis, Mo., was chairman of the com- 
mittee. ) 

In May, 1921, a questionnaire was sent 
out to a large number of filter plants 
throughout the country by the members 
of the committee, which brought to them 
a great quantity of information, most of 
which, however, was of little value for 
the purposes of the committee, on account 
of the great majority of plants being oper- 
ated under average conditions and treat- 
ing waters not relatively high in pollu- 
tion. The data collected from each plant 
showed so much variation from time to 
time because of prevailing conditions (e. 
g., the variations in quality of the raw 
water, such as turbidity, fineness of sus- 
pended matter, color, hardness, tempera- 
ture and bacterial content, quantity of 
water treated, length of time for coagula- 
tion and sedimentation, rate of filtration, 
etc.), that it seemed an interminable and 
hopeless task to attempt to determine lim- 
its for purification modified by minimum 


MUNICIPAL AND COUNTY ENGINEERING 33 


or maximum requirements of these nu- 
merous variables. It was the intention 
of the committee to select from the list 


‘of plants answering the questionnaire, 


those operated by experienced men, and 
dealing with raw waters having rather a 
wide range in their objectionable quali- 
ties, for close observation and study. 

This did not prove to be entirely prac- 
ticable when the information received 
from numerous places was tabulated, be- 
cause of the great variation in the char- 
acter of purification plants, the diversity 
of the methods used and the degree of 
skill exercised in their operation, not to 
mention the wide range in the character- 
istics of the waters treated, so that the 
selection of distinctive plants was not so 
easy as had been at first imagined. 

To illustrate this, and also to give an 
idea of the ranges in the qualities of the 
raw waters and the variations in treat- 
ment and operation, Table I, summarizing 
results, has been prepared. 

An examination of the individual re- 
ports reveals the fact that many plants 
deal with raw water varying in one or 
more of the objectionable characteristics 
from the maximum to the minimum 
shown in the table, and are reported as 
obtaining satisfactory results. This may 
be interpreted as meaning that the con- 
sumers in those localities, having always 
been accustomed to the local water sup- 
ply, have become resigned to it, believing 
that no further improvement is necessary 
or can be made. The committee has no 
way of finding out where this is the case, 
as only at a few places are complete and 
thorough analyses made _ frequently 
enough to supply the information neces- 
sary to establish the real quality of the 
water supplied to these communities. 

The figures set out in the table give 
but an imperfect idea of the difficulty of 
attempting to classify purification plants 
according to the quality of the raw water 
treated. Leaving out of consideration the 
wide variance in methods of treatment, 
there still remains for study the great 
difference between the surface waters east 
of the Alleghanies and those of the Mis- 
sissippi river valley, as well as the varia- 
tions in the individual waters of any dis- 
trict of considerable area. 

Illinois 

For example, of the 19 plants in Illi- 
nois summarized in the table, none of 
them take their supply from Lake Michi- 
gan, but from streams, the waters of 
which would naturally be supposed to be 
very similar in character. Now, as to the 








34 


loadings on these plants, the maximum 
turbidity reported at any one plant is 
15,000; two plants report maxima of 10,- 
000; one reports 8,000, and several 2,500. 
Two plants report average turbidities of 
about 500, two others from 250 to 300, 
and four from 100 to 150. 

The maximum color reported is 250; 
two plants report 70, four give maxima 
of 50 and seven state their highest fig- 
ures from 30 to 40. The highest average 
color reported is 54, two plants give aver- 
ages of about 35, four others from 25 to 
30, and five from 15 to 20. 

The maximum bacterial count is 90,- 
000, the next 50,000, three others report 
18,000 to 24,000 and two plants 8,500. The 
highest average is 3,600, two plants have 
2,100, two others 1,250 and 1,750, respect- 
ively, and four from 400 to 800. 

Two places report gas-forming organ- 
isms present in all one-tenth c. ¢c. sam- 
ples of raw water, two others find positive 
results only in a majority of one-tenth ec. 
ec. samples. Eleven plants report that 10 
c. c. samples of raw water always show 
positive results and that one ec. ¢c. sam- 
ple in most cases also analyze as posi- 
tive. Three places report nine-tenths, 
three others three-fourths, and four that 
one-half of the one-tenth c. c. samples 
show positive results. 

All of these plants are reported to pur- 
ify successfully these waters, which vary 
so greatly in their objectionable qualities, 
but it is likely also that there is just as 
great a variation in the quantities of 
chemicals used and in the wash water 
‘and chlorine necessary to produce safe 
effluents. 

Information on the Illinois purification 
plants was supplied to the committee by 
Mr. Harry F. Ferguson, Chief Sanitary 
Engineer of the State Department of 
Public Health, who has very generously 
agreed to digest the present available ana- 
lytical data along the lines decided upon 
by the committee and to arrange for ad- 
ditional and more complete analytical 
data in the future from plants dealing 
with highly polluted or difficult waters. 

There are not many water purification 
plants in Missouri, and information has 


TABLE I—DATA ON 


No. of 
State Plants 


Pennsylvania 6 
New York 6 
New Jersey 3 
Missouri 5 
Illinois 19 

5 

3 


Type of 
Plant 
Rapid Sand 
Rapid Sand 
Rapid Sand 
Rapid Sand 
Rapid Sand 
Slow Sand 
Slow Sand 


Max. 


Pennsylvania 
New York 
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Turbidity 
Min. 
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been received from only five places, at 
none of which is there any indication of 
overloading, nor do any of them deal 
with waters carrying a high degree of 
pollution. This is true of all the plants 
in several other states, for example, 
Iowa, Minnesota, Wisconsin, North and 
South Dakota, from which the committee 
has received data. Inquiries as _ to 
whether the communities in these states 
are satisfied with the water supplied 
them are invariably answered in the af- 
firmative. Requests for health statistics 
on water-borne diseases have been barren 
of results, principally because no reliable 
records seem to be available. All of these 
plants seem to be operating without 
changes in the methods of treatment, 
year after year, so that apparently the 
raw water is not getting appreciably 
worse. 
Virginia 

There are 52 filtration plants in Vir- 
ginia, of which one is of the slow sand 
type, and four are primarily for water 
softening. None of the raw waters treat- 
ed are very badly polluted and the turbid- 
ities seldom exceed 2,000 or 3,000 and 
then only for short periods. Very little 
data is available as to what should be 
considered excessive loads for the sev- 
eral processes, such as coagulation basins, 
filters and sterilization. Practically all 
of them are being operated without seri- 
ous difficulty and the loads on basins and 
filters are well within the range as to 
what should be considered permissible. 
Only eight of these plants have laboratory 
facilities at the works, and these may be 
classified with regard to the kind of water 
treated, as follows: 


Tot. Cap. 
No. m.g.d. 


3 48 
1 6 


Classification. 


Primarily for color removal. 
Bacterial pollution negligible. 
Treating impounded supply 
slightly turbid at times. Bac- 
terial pollution negligible. 
Bacteria (37 deg. count) sel- 
dom above 1,000 per ec. c. 
Turbidity usually below 600. 
Bacterial (37 deg. count) 
from 500 to 3,000 per ec. c. 
and turbidity usually below 
1,000. Only partial labora- 
tory data available. 
Richmond plant, filtration 
contemplated. 


WATER PURIFICATION CONDITIONS AND PRACTICE. 


Raw Water 
Color Bact. Per c.c. 
Max. Min. Max. Min. 


2 5 


B-Colo Per 
100 c.c. Average 


15 to 1,000 


13 - 15 to 340 


22 to 90 
20 to 520 


75 
1,000 to 13,000 
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From studies on the above plants, and 
also observations at the smaller plants, 
Mr. Richard Messer, Chief Engineer of 
the State Board of Health of Virginia, 
and a member of this committee, draws 
the following tentative conclusions: 

Coagulation Basins—(a) For colored 
waters the period should be at least 6 
hours and preferably longer, up to 10 or 
12 hours. 

(b) For turbid waters the _ period 
should be at least 3 hours. However, a 
longer period serves as an extra safe- 
guard at times of sudden fluctuations in 
the character of the raw water. 

(c) The velocity of flow through the 
basin should not exceed 0.75 ft. per min- 
ute and in the last half of the basin the 
velocity of not over 0.4 ft. per minute is 
desirable. 

Coagulation—Regulation of the appli- 
cation of chemicals to obtain the optimum 
coagulation is a matter of prime impor- 
tance. When the optimum coagulation is 
obtained the floc which goes into the fil- 
ters will be of such quality as to main- 
tain maximum efficiency of the filtration 
process, provided the floc is not broken 
up while being conveyed from the basin 
to the filters. If the application of chem- 
icals is not correct the suspended matter 
carried onto the filters will be of such a 
character as to penetrate deep into the 
sand and eventually pass all the way 
through. Except as to the amount of 
wash water required it does not make so 
much difference as to the quantity of floc 
carried onto the filters but the quality is 
of prime importance. 


Filter Sand—For filtering waters in 
this state, the sand should have an ef- 
fective size of between 0.35 and 0.45 mm. 
and a uniformity coefficient of not greater 
than 1.6. Not more than 10 per cent by 
weight shall be coarser than 0.9 mm. 


Filter Gravel—The depth of gravel 
shall be not less than 18 ins. and prefer- 
ably 20 to 21 ins. The gravel shall be 
graded and placed carefully and the thick- 
ness of lavers shall vary directly as the 
size; i. e. the greatest depth to consist of 
the 2% to 1 in. size and the thickness 
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of layers decreasing up to the surface 
layer. 
Washing—For effective washing the 


_Tise should not be less than 18 ins. per 


minute and preferably 24 ins. per minute, 
but not greater. It is very important that 
the rate shall be uniform over the entire 
bed. 

Chlorination—Provision should always 
be made for sterilizing the filtered efflu- 
ent with chlorine as a secondary safe- 
guard. 

In some instances chlorination alone 
may be relied upon, provided the supply 
to be treated is practically free from tur- 
bidity at all times and provided further, 
that the sanitary survey shows that there 
is only a remote possibility of sewage get- 
ting into the supply but where the origin 
of the B. Coli content cannot be ascer- 
tained. 

Northeastern States 

The waters treated in the northeastern 
states, Pennsylvania, New York, New Jer- 
sey, ete., are in many cases highly pol- 
luted, so that it is a far more promising 
field for study for the purposes of this 
committee than can be found in the south- 
ern and western states. 

Mr. S. M. Van Loan, Deputy Director 
of the Bureau of Water in Philadelphia 
and a member of this committee, has col- 
lected a mass of data from these states, 
but like the other members of the commit- 
tee, has met with great difficulty in ob- 
taining precise and definite information 
on points of special interest to supple- 
ment data given in the first reports. In 
many cases members of the committee 
fiave been greatly disappointed in receiv- 
ing no replies at all to questionnaires 
sent out, and especially from plants 
known to be treating difficult waters. 

Mr. Van Loan goes on to say that due 
recognition is given to the fact that at 
certain plants, methods of keeping rec- 
ords are widely different and a question- 
naire might not at all times adapt itself 
for furnishing the information desired. 
Also, that one feature that has injected a 
degree of uncertainty in analyzing plant 
results is the method used in determin- 
ing bacteria counts, and until the Council 


TABLE I—CONTINUED. 


Rate of 
Filtration 
Per Acre 
80 to 176 
120 to 181 
62 to 200 
62 to 125 
50 to 176. 
2 to 10 


Treatment of Water Before 
Filtration. 


Aeration, Coag. & Sed. 
Coagulation & Sedimentation 
Coagulation & Sedimentation 
Coagulation & Sedimentation 
Aeration, Coag. & Sed. 

Sed., Aeration & Pre-filtration 
Coag., Sed. & Prefiltration 


Time in 


Hours Bet. 


Chemicals Used. 
Alum, Iron, Soda Ash & Chior 
Alum, Chlorine & Cop. Sulp 
Alum 
Alum, Lime & Iron 
Alum, Lime & Soda Ash 
Alum, Lime & Chlorine 
Alum & Chlorine 


Washings 
3 to 50 
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on Standardization has set a standard, 
which will be used generally throughout 
the country, there can be no consistent 
comparison made on the various plant re- 
sults. He suggests that a standard form 
for reporting filter operation should be 
adopted. 
Ohio 

Following his appointment on the Com- 
mittee of the American Water Works As- 
sociation on Practicable Loadings for 
Purification Processes in 1920, Mr. F. H. 
Waring, Principal Assistant Engineer, 
Ohio State Department of Health, organ- 
ized the Ohio Conference on Water Puri- 
fication in November, 1921, comprising 
the men actually employed in charge of 
water purification plant operation in the 
state of Ohio. Ohio has 62 water purifi- 
cation plants serving 32 cities, 23 vil- 
lages and 7 unincorporated communities. 
The total population thus served is 2,561,- 
000 as of the 1920 census. A practically 
complete representation was obtained at 
meetings held in Columbus in November, 
1921, and November, 1922. 

At the 1921 meeting questions were put 
to the Ohio filter plant superintendents, 
these questions involving research study 
upon loading of water purification pro- 
cesses. The writer selected 10 filter 


plants for conducting of the special stud- 


ies. The selection was based on an at- 
curate knowledge of the peculiarities of 
the water purification plant, the raw 
water, and the fact that these plants 
were in charge of experts trained and ex- 
perienced in water purification and con- 
trol. The variety of conditions encoun- 
tered is indicated as follows: Akron, a 
30 million gallon plant taking water from 
a large impounding reservoir on Cuya- 
hoga River; Cincinnati, a 112 million 
gallon plant taking water from Ohio 
River directly; Cleveland, a 150 million 
gallon plant taking water from Lake 
Erie; Ironton, a 4 million gallon plant 
taking water from Ohio River directly; 
Lima, an 8 million gallon plant using as 
a source of supply a large artificial lake 
receiving intermittent pumpage from Ot- 
tawa River; Portsmouth, an 8 million 
gallon plant taking water from Ohio 
River directly; Sandusky, a 10 million 
gallon plant using as a source of supply 
Sandusky Bay of Lake Erie; Steuben- 
ville, a 6 million gallon plant using Ohio 
River as a source of supply; Toledo, a 
56 million gallon plant using Maumee 
River as a source of supply; Warren, an 
8 million gallon plant using Mahoning 
River as a source of supply. In addition 
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to the above, three plants having water 
softening features were selected, Colum- 
bus, a 54 million gallon plant using a 
large impounded reservoir on _ Scioto 
River; Defiance, a 2 million gallon plant 
using Maumee River directly; Youngs- 
town, a 28 million gallon plant using 
Mahoning River as a source of supply. 

The foregoing selection served to cover 
the range of raw waters in this State 
varying from the least polluted and clean- 
est source of supply (Lake Erie at 
Cleveland) to the most intensely polluted 
and otherwise objectionable source of 
supply (Mahoning River at Youngstown). 

In order to make comparisons of the 
several plants the 1921 conference stand- 
ardized the procedure for reporting; for 
laboratory practice, and quality of the 
filter effluent both before and after 
chlorination. In several instances it was 
possible to utilize previous data col- 
lected, but for most plants work was ini- 
tiated. The 1922 conference held at Co- 
lumbus in November took up the topics 
assigned previously, each of the ten reg- 
ular filter plants reporting upon the 
studies and each superintendent offering 
opinions in answer to the questions. Cer- 
tain of the topics have been held over for 
further study and certain new questions 
were raised. The complete discussions of 
these topics and including original papers 
of great value prepared by some of the 
men are now being compiled for publica- 
tion in a special bulletin of some 125 
pages to be published by the Ohio State 
Department of Health. 

There will be available for the commit- 
tee the results of investigations into the 
stream flow, the pollution and the self- 
purification of the Illinois River, conduct- 
ed by the U. S. Public Health Service, 
and of a similar investigation on the Kan- 
sas River and its tributaries conducted 
by the State Board of Health of Kansas, 
whose Chief Engineer, Mr. Albert H. 
Jewell, writes that on account of the mass 
of data to be digested, no information of 
value to the committee can be given at 
present. 

Stream Pollution and Self-Purification. 

The determination of the practicable 
loads for purification processes leads di- 
rectly to consideration of the pollution of 
sources of water supplies and the self- 
purification of streams and impounded 
polluted water, so that study of these 
subjects must perforce become a part of 
the committee’s work. Even if it were 
possible to develop the science of water 
purification to the point where water fit 
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for human consumption could be pro- 
duced from the very worst polluted 
sources, the item of cost, if nothing else, 


would set a limit beyond which it would . 


be impracticable to go,— that is, there 
would always be a point where the cost 
of treatment would mount up to such a 
figure that the prevention of pollution 
would be cheaper and more practicable 
than purification. 

In this connection, Mr. H. W. Streeter, 
Sanitary Engineer of the U. S. Public 
Health Service, writes from Cincinnati: 

“In connection with stream pollution 
investigations being conducted by the U. 
S. Public Health Service, consideration is 
being given to a proposed extension of a 
preliminary study of filter plant loading 
factors made by this service a few years 
ago, the results of which were briefly sum- 
marized in a paper, ‘The Loading of Fil- 
ter Plants,’ appearing in the March, 1922, 
issue of the Journal of the American 
Water Works Association. 


“Consideration has thus far been 


given to two possible lines of study of 
the problem, one consisting of a field sur- 
vey of a selected group of plants in rou- 
tine operation, and the other an expert- 
mental study of loading factors under 


controlled conditions, using for this pur- 
pose an experimental plant to be built for 
the purpose, somewhat similar to those 
which were recently operated at Milwau- 
kee and Detroit, but located on the Ohio 
River at Cincinnati, which is our head- 
quarters. We have thought of the latter 
kind of a study as permitting us to ob- 
serve purification efficiencies under condi- 
tions approaching or even surpassing 
overload without incurring the dangers 
to water consumers such as would be the 
ease if experiments of the kind were to 
be attempted at a regular plant. 

“The experimental method would per- 
mit us, moreover, to adjust arbitrarily 
and measure accurately the various com- 
plex factors that modify purification effi- 
ciencies under different conditions; like- 
wise to determine under controlled con- 
ditions whether any definite law under- 
lies the reaction of water purification 
processes to different degrees of loading. 
Enlightened on these points, we could 
then test their generality by field survey 
data and greatly clarify the main ob- 
jective to be sought in such a survey.” 

The committee is much interested in 
Mr. Streeter’s project and will follow 
closely the establishment and work of this 
experimental plant, co-operating with him 
in every possible way. 
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Although it may seem that the com- 
mittee has little to show for the work of 
almost two years of its existence, in truth 
a great deal of work has been done in 
collecting information, finding out what 
sort of facts can be obtained and used, in 
determining the general course of investi- 
gation, and obtaining assistance from and 
co-operation with individuals and with 
public and private organizations. 

The committee has also come to a full 
realization of the formidable task before 
it, the many directions in which its in- 
quiries must lead, and the great variety 
of perplexing problems resulting. 

The individual members of the com- 
mittee are, to a certain extent, working 
independently of each other, each one fol- 
lowing largely his own ideas as to how in- 
formation should be obtained and digest- 
ed. Then each member will send to the 
chairman a statement of conditions and 
results as he finds them, together with 
his opinions and conclusions. The chair- 
man will broadcast them to the rest of 
the committee and to such others as are 
assisting the committee, and will eventu- 
ally combine all these reports into one 
general committee report. 

As has been heretofore stated, satis- 
factory service to the people served, and 
vital statistics not below the average for 
such places, must be considered conclu- 
sive evidence that water purification 
there is efficient. The loads upon these 
plants, if unusual, may serve to mark 
the approach to limitations in general. 
Any plant may for a short time be taxed 
to the full extent of its capacity and re- 
quire all the ingenuity of its superintend- 
ent and chemist, together with a liberal 
use of chemicals, to deliver a potable and 
safe water under these extreme condi- 
tions, but this load could hardly be taken 
as the limit for similar purification 
plants, for at least two reasons, first, be- 
cause it is extremely improbable that any 
other plant could encounter even approx- 
imately the same conditions, and second, 
because the peak load under which the 
plant was able to stand up for a short 
time was an overload and beyond its 
working limit. 

A general standard may be set for a 
safe water for domestic use, just as that 
established by the U. S. Treasury Depart- 
ment for waters used by common carriers, 
but any attempt to place a limit on color, 
hardness, taste, odor, etc., would seem to 
be futile, since those characteristics vary 
with localities, where each community 
sets up its own standards. 
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FUNCTION OF STREETS AND HIGH- 
WAYS IN NATIONAL TRANS- 
PORTATION 


By J. Rowland Bibbins, Engineer, 921 Fif- 
teenth St., N. W., Washington, D. C. 


The following is not an attempt to 
present a finished analysis of the present 
complex transportation § situation but 
rather to mobilize some outstanding facts 
which have an important bearing upon 
the development of a national transporta- 
tion policy in which the various agencies 
can play their proportionate parts most 
efficiently. Certain conclusions are stat- 
ed, however, for the purpose of concen- 
trating discussion where it is most need- 
ed. It is worth noting that no organiza- 
tion or association, national or other- 
wise, has as yet given to the whole sub- 
ject of transportation the well-balanced 
and detailed study which is most urgently 
needed to meet the oncoming demand for 
adequate transport facilities. 

Recent literature is replete with pro- 
nouncements of a general nature, but the 
time has come for specific action and 
the most fundamental changes in the 
policy of various transport agencies have 
already begun. The time is ripe for con- 
certed action based upon reasonable in- 
terpretation of facts before, rather than 
after, broad national policies are enun- 
ciated. 

How fast we are moving is evidenced 
by the fact that the Transportation Act, 
1920,—our bible—does not definitely vis- 
ualize to the slightest extent the func- 
tion of highways or highway transport 
in our future system, nor does it recog- 
nize that the function of transportation 
begins with the origin of shipment and 
ends at the final destination of a con- 
signment, including land, rail, water, ter- 
minal, collection and delivery movement. 
Station to station movement by rail is 
only one part of the operation and repre- 
sents, perhaps, only one-half of the total 
cost to the consuming public. 

Even the Agricultural Inquiry of 1921, 
while revealing an immense body of new 
data regarding the inefficiencies of dis- 
tribution, did not give an adequate pic- 
ture of the need of correlating the various 
transportation functions, especially high- 
ways and waterways. Perhops the broad- 
er view was too new and too big to per- 
mit of any other treatment at the time. 

The important thing now is to recog- 
nize where transportation inefficiency ex- 
ists and move toward its correction. 
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Otherwise the problem of keeping up with 
our tremendous transportation demand 
will become increasingly burdensome. 
The review of the problem, as herein pre- 
sented, is purposely comprehensive in 
scope. It rests with the various nation- 
al organizations and technical bodies to 
develop practical ways and means for per- 
fecting facilities and operations at the 
various points in the _ transportation 
journey where this increased efficiency 
would insure the greatest improvement in 
transit with the least drain on the capital 
resources of the country. 


Pertinent Transportation Facts 


Reasonably Well Established 

1. Cost: Our second industry, next to 
agrgiculture. To build it has cost about 
50 billions net; 2-5 equals railroads; 2-5 
equals highways and highway transport; 
1-5 equals balance: marine, waterways, 
port facilities and electric railways. Total 
equals 1,200 dollars per worker. Probably 
half railroad investment, or 10 billion, is 
in other than main line track—terminals 
largely. 

2. Growth: Cost has doubled in a 
decade. Railroad cost doubled in 20 years. 
Highways, nearly four times in 20 years, 
last doubled in fqur years. Railroad cost 
increased proportional to square of popu- 
lation; all transportation nearly as the 
5th power of population. 

3. Capitol Input: About 23 billions 
last decade; 2.3 billion average, per year. 
Highway ,16 billions; railroads, 4 bil- 
lions; ratio, 4.1. Previous decade, 1.4. 

4. Freight Traffic: Basic railroad rev- 
enue tonnage has increased steadily and 
consistently since the Civil War, not far 
from the cube of population. City popu- 
lation in the per cent of total is increas- 
ing; hence terminal traffic and operations 
are increasing, probably faster than the 
cube. Trucking tonnage must bear about 
the same relation, for all railroad freight 
(except that which moves car load direct) 
passes over streets, roads and highways 
one or more times, according to number 
of fabrications involved. Ton mileage is 
increasing faster than the cube of the 
population, due to increasing length of 
average haul. 

5. Present Traffic Indications: A new 
high record in 1922-23. Present traffic 
running ahead of all expectations, C. L. 
and L. C. L. and commodities, now load- 
ing nearly one million carloads per week, 
the previous high peak record. 

6. The Next Twenty Years: Estimated 


Some 
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population of 130 million people. A rev- 
enue tonnage of nearly 4 billion tons and 
between 800 and 900 billion ton-miles 
must be provided for. At least 25 billion 
of new capital is needed for all trans- 
portation, assuming all growth is only as 
fast as railroads. Also an additional 25 
billion for replacements of worn out prop- 
erty. 

7. Operating Cost to the Public: Prob- 
ably 15 billion at present or an addition 
to the family budget of 275 dollars per 
worker per year. Transport cost of haul- 
ing tonnage to and from rails, probably 
equal to cost of rail haul, i. e., 4.5 to 5 
billion per year. 

8. Growth of Facilities: Rail mile- 
age is increasing about as fast as popu- 
lation; freight cars as fast as tonnage; 
locomotive tractive effort as fast as the 
ton mileage. Increase of capacity of 
standard surface freight facilities, station 
team tracks, docks and wharves, is about 
proportional to lineal feet of extensions; 
also streets and highways, either single 
or two level, only in proportion to num- 
ber of additional traffic ways provided. 

10. Highway Transport: Gross motor 
registration in U. S., now over 12 mil- 
lion, has doubled 10 times since 1900, 
last doubled in 4 years. Estimated that 
nearly 30 per cent of vehicles are on 
farms. One and one-third millions trucks 
with rated capacity of 1 2-3 million tons. 
Estimated they carry nearly as much ton- 
nage as the railroads with their 100 mil- 
lion tons car capacity. Connecticut road 
tests report 32 per cent of passengers 
carried for business purposes; motor pro- 
duction now maximum, 346,000 cars for 
March, 1923, over 2% millions cars in 
year 1922. It is estimated that 1,800,000 
are needed for replacement. Truck ¢ca- 
pacity average 1.2 tons ;83 per cent 1 ton 
or under, 2.9 per cent 5 tons or over. 


11. Motor Taxation: 1922 state taxes 
216 million, equal total spent on federal 
aid roads. Total taxes 335 million ex- 
ceeds totai taxes paid by all the rail- 
roads combined. 

12. Road Building: 

“Improved Roads” 

Primary system completed.. 

Secondary system 

Federal Aid roads under 

construction 


350,000 mi. 
71,500 mi. 
98,000 mi. 


19,187 mi. 


2,800,000 mi. 
Increasing be- 
tween 1.7 power and square of popula- 
tion. This purchasing power of cities for 


Total road mileage 
13. City Land Values: 
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public improvements, independent of pri- 
vate capital. Terminal land values prob- 
ably much faster. 


Conclusions on a Transportation Program 


1. Steady growth of transportation de- 
mand and limited new capital supply 
renders imperative the maximum use of 
and efficiency from all carriers, rail and 
road. Both are equally responsible for 
the cost of consumed products of soil 
or factory. Water carriers also share 
this responsibility. 

2. Terminal evolution in the transpor- 
tion gateways and large centers offers the 
greatest hope of maximum increased ca- 
pacity with minimum investment, in 
which rail, motor, ship, barge and trolley 
must each play its part. 


3. More movement, not more cars, is 
the great need, quicker turn around for 
car, ship, barge and motor. The cost of 
idleness is often greater than that of 
movement, in a peak load business, sucn 
as transportation. 


4. Organize, consolidate and plan “off- 
rail” movement, so as to reduce wastes 
and delays in haulage, needless multipli- 
cation of part-used facilities and result- 
ing fixed charges of idleness. 


5. Organized contract delivery in the 
cities, and motor haulage in the country 
can not fail to reduce the cost burden of 
transportation to the consumer, the glut- 
ting of railroad terminals and increase 
the price received by the producer through 
reduced price spread. 


6. Rail systems, both steam and elec- 
tric, should have the prior right of and 
be encouraged in adopting motor trans- 
port where economically justifiable to 
avoid needless dissipation of investment 
and insure lowest combined transport 
costs. The contract agency plan appears 
entirely feasible. 


7. Scientific research is rapidly deter- 
mining the economic length of haul of 
roads vs. rail. We should accept the re- 
sult and reorganize short haul movement 
accordingly. 


8. Better cost accounting is an impera- 
tive need, the only sure road to knowledge 
of true construction and operating costs, 
or profits and losses. Visionary profits 
mean dissipation of capital in the end. 
This applies equally to railroad terminal 
operations for which there is now no 
official accounting standard. 

9. Highway transport should be re- 
garded as a complete business, including 
both roadway and vehicles and should 
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carry its own burdens—Pay-As-You-Use. 
But there is no justification in adding the 
burdens of a future generation to those 
of the present. 

10. The fair principle of proportional 
distribution of costs with benefits in high- 
way development is by no means yet ac- 
cepted, but it is bound to come and care- 
ful economic research is awaited to estab- 
lish the basic facts. 

11. Inland waterways will find their 
economic level, if permitted to develop 
without undue restraint. Their possibili- 
ties as trunk-line carriers in rail-water 
hauls, both lake and river, have not been 
realized. Nor have the proper distribu- 
tion of costs and benefits of waterway 
improvement been though out fully. It is 
the same problem as of the highways. 

12. The serious problem of city and 
traffic growth has emphasized the neces- 
sity of decentralization, spreading our in- 
dustries, developing our smaller commu- 
nities. Local feeder roads, while also im- 
portant in the general scheme, can not 
fulfill the entire need. 

13. Entrance and by-pass city thor- 
oughfares are, perhaps, the most import- 
ant major traffic controls of the future. 
Little appears to have been accomplished 
in this field. 


14. Street and roadway capacity is the 
key to the future. Usually depends on 
the number of effective traffic-ways rath- 
er than gross street width. Arcading nar- 
row city streets may have to come as 
the only quick relief possible. 

15. Developments of strategic railroad 
entrances for rapid transit and motorways 
offers great hope for reducing future 
transport investment and realizing upon 
the immense values of existing rights of 
way. 

16. Rise in terminal land values must 
eventually force more intensive develop- 
ment or recession of freight and possibly 
passenger facilities with motor delivery. 

17. Motorizing terminal service may 
become the best and only interim measure 
to develop needed capacity, at least capi- 
tal cost, to realize the immense terminal 
land values. And this may be the means 
of leading away from the embarrassing 
problem of terminal “absorptions,” the 
crux of the railroad rate problem. 


18. Use and support of public streets 
and highways has now become an essen- 
tial part of the whole transport plan. The 
public must now determine whether its 
own best interests lie in competition or 
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co-ordination; taxation or subsidy; wheth- 
er such use is in public or private in- 
terest. Discrimination will likely ensue 
unless the policy is broadly conceived. 


19. The “twilight zone” of cheap prop- 
erty, surrounding the central district of 
our cities, can find a new use for or- 
ganized in-town storage of business cars, 
a necessity if limited parking is to be en- 
forced justly. 


20. Metropolitan District Planning, 5, 
10, 20 years ahead is today one of the 
greatest public needs in transportation, 
to avoid confusion existing among small 
regional communities and serious delays 
in public improvement. It may offer the 
best practicable substitute for “Home 
Rule.” The transportation plan involves 
streets, railroads, terminals, transit, port 
and warehousing systems, all co-ordinated 
with the general city plan, i. e., zoning 
and other matters of public interest and 
welfare. 

21. The terminal system, rail, transit, 
street and motor needs first study. For 
our traffic, in proportion to population, 
is growing by multiplication; our facili- 
ties by addition, if at all. Temporary 
expedients are only “paregoric;”’ a funda- 
mental cure must be found and found 
soon. 


22. That integration of the operating 
elements of a transport system must be 
brought about in the public interest even 
prior to actual consolidation is set forth 
in the New England Rate Division case, 
recently decided. By the same token ter- 
minal unification, in its broadest sense, 
is an equal duty. 

The foregoing paper by Mr. Bibbins 
was presented before the recent annual 
meeting of the National Highway Traffic 
Association. 





THE POSSIBILITIES IN INLAND 
WATERWAY DEVELOPMENT 


By C. A. Newton, Representative in Congress 
° from Missouri, in Address Before 
Uv. S. Chamber of Commerce 
The greatest question before the country 
today is the solution of the transporta- 
tion problem. What will be solution be? 
Will it be the building of more railway 
lines and more equipment? If so, who is 
to furnish funds? Do you know of any 
capital in this country seeking invest- 
ment in railway securities? If capital 
will not invest in railway securities, shall 
we undertake, from the public treasury, 
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to supply the necessary funds and embark 
on another era of government operation? 
By experience we have learned the cost of 
such an undertaking. Why not adopt a 
national policy of assisting the railroads 
by developing and using other methods 
of transportation, especially if such other 
methods can produce a cheaper service? 
We have expended in this country dur- 
ing the past four years, through federal 
and state appropriation, a sum in excess 
of $2,000,000,000 for the improvement of 
our highways. These highways are mak- 
ing it possible to gather our products 
from the fields, the factories, the mills 
and the mines, and to assemble them 
along the great rail lines of the country, 
but the rail lines are annually becoming 
less able to distribute these products as 
the commerce of the nation demands. 


We have in this country great natural 
trunk line waterways. They penetrate 
our great industrial and agricultural dis- 
tricts; they flow by the gates of our 
cities where industry is being retarded by 
lack of facilities for transportation, and 
thence they flow out to the sea. Today 
they are rolling idly through our valleys, 
contributing nothing toward the nation’s 
wealth. Why not improve them and use 
them? Why not make them a part of 
a great transportation system composed 
of highways, railways and waterways, not 
engaged in destructive and wasteful com- 
petition, but co-ordinated and co-operating 
with each other? 


Is Waterway Development Practicable? 


First of all, is the development of our 
waterway’S practicable? Can they be made 
of any real assistance to the railways 
and highways in carrying the commerce 
of the country? Can they be made a part 
of a great system of transportation ca- 
pable of meeting the demands of com- 
merce? 


I know of no better answer to these 
questions than a study of the results of 
the Government’s experiment upon the 
Mississippi River. As you are doubtless 
aware, the War Department is operating 
a barge line upon the Mississippi between 
St. Louis and New Orleans. Its equip- 
ment consists of 39 barges and 8 tow- 
boats. 


That operation has been handicapped by 
the failure of Congress to provide suffi- 
cient funds with which to improve the 
Mississippi River between Cairo and St. 


Louis. 
by the 


It has been further handicapped 
lack of sufficient equipment to 
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reduce the overhead expenses and to in- 
sure an economical operation. This op- 
eration has been further handicapped by 
the lack of adequate facilities and by the 


‘lack of co-operation on the part of the 


railroads. 
Unfair Rail Rates 

The barge line has been further handi- 
capped by rail rates upon lines parallel- 
ing the river. For illustration: The rail 
rate on 100 lbs. of sugar from New Orleans 
to St. Louis—718 miles— is $1.55%, while 
the rail rate upon 100 lbs. of sugar from 
New Orleans to Fort Smith, Ark.,—494 
miles—little more than one-half of the 
distance but off the river, is $1.9414, and 
the barge line is permitted to charge only 
80 per cent of the rail which parallels 
the river. 


Another handicap with which the barge 
line has had to contend has been the 
divigion of freight between the rail and 
water lines. For illustration: The joint 
rail and water rate, per 100 lbs. upon 
first class freight between St. Louis and 
Bayless, Ark., is $1.55%. The railroad 
hauls the freight 74 miles and takes 881% 
cts. of the freight. The barge line hauls 
the same freight 306 miles and gets 67 cts. 
of the freight. Upon the same class of 
freight from St. Louis to Monroe, La., the 
railroad haul is 239 miles, and it takes 
48 cts. of the freight collected. The barge 
line haul is 408 miles, and it receives 
only 35 cts. for its service. 


These instances might be multiplied, 
but it is interesting to note that in the 
face of all these handicaps, the barge 
line has operated successfully and has 
yielded a profit to the Government. As 
a fair illustration of this operation, the 
Mississippi Barge Line during the first 
six months of last year carried 430,533 
tons of freight, for which service the 
shippers paid $1,641,990.11. The total ex- 
penses of the barge line operation during 
this period amounted to $1,289,224.01, 
leaving a profit to the Government during 
the six-month period amounting’ to 
$352,776.10, which was.enough to pay the 
depreciation upon the reproduction cost 
of the entire equipment and to earn on 
an annual basis 71% per cent upon the 
investment. 


The barge line earned this profit carry- 
ing freight at 3.05 mills per ton mile, 
while the average rail rate of the country, 
as shown by the records of the Inter- 
state Commerce Commission, was 10.76 
mills per ton mile. True, the distance 
from New Orleans to St. Louis is one- 
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third greater by barge than it is by rail, 
but even considering the barge rate upon 
the rail distance, the barge line earned 
a profit in the face of all the handicaps 
which I have enumerated, and carried 
freight at less than 50 per cent of the 
average rail rate of the country. This 
successful experiment under government 
operation should be sufficient to remove 
the last lingering doubt in the most 
sceptical mind as to the practicability and 
benefit to the shipper of the improvement 
and use of our inland waterways. 

A striking argument in favor of the 
improvement of our inland waterways 
and their use as a part of the transpor- 
tation system of the country, and their 
potentiality as a part of that system in 
supplying facilities for transportation 
adequate to meet the needs of our com- 
merce, will be appreciated when I tell 
you that one towboat with its fleet of 
barges makes the trip from St. Louis to 
New Orleans in a period of 6 days, 
carrying enough freight to load 12 full 
freight trains with 50 cars to each train 
and 50,000 Ibs. to each car. One tow- 
boat with a fleet of six barges loaded 
with steel made the trip within the last 
month from Pittsburg to Cairo in a period 
of eight days. Three of those barges were 
taken to St. Louis with steel, which was 
transferred to railroad cars at St. Louis, 
destined for the oil fields of Wyoming. 
These three barges alone, constituting 
one-half of the fleet, carried enough to 
load 300 freight cars; and the shipper 
upon these three barges alone, in the 
difference between the cost of transport- 
ing this steel by water from Pittsburgh 
to St. Louis and the rate which the rail 
lines would have charged for the same 
service, saved in excess of $7,000. 

Shippers in every congressional district 
in Ohio, Indiana, Michigan, Illinois, 
Missouri, Iowa, Nebraska, South Dakota, 
Wisconsin and practically all of the con- 
gressional districts in the southern por- 
tion of the Mississippi Valley, were pat- 
rons of this line. 

The Demand for Lower Freight Rates 

A question which is rapidly becoming 
a burning issue in this country is a de- 
mand for cheaper rates for carrying our 
freight. I am not one of those who be- 
lieve that the railroads can make sub- 
stantial reductions. I believe that they 
are doing their best to economize and 
redii¢ce rates. I do not believe that they 
are making excessive profits, and I am 
sure that their income in not sufficient 
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to enable them to pay a reasonable re- 
turn to the investor who contributed the 
funds for their construction. 

If the railroads are unable to afford 
cheaper transportation, why should not 
the shipping public be permitted to en- 
joy the benefits of cheap water trans- 
portation where such transportation can 
be made available? And then, as a matter 
of justice and good public policy, the 
railways should be permitted to charge 
a compensatory rate—a rate sufficient to 
maintain their equipment, defray their 
expenses and pay a reasonable return to 
the investors in territory where cheap 
water transportation can not be made 
available. 

In the Mississippi Valley there is an 
abundance of slow, heavy freight which it 
is not profitable for the railroads to haul, 
and which is demanding an opportunity 
to use the waterways. The government 
barge line has demonstrated that there 
are large quantities of sugar, coffee, and 
other heavy commodities, as well as goods 
from foreign shores, seeking water trans- 
portation to the North from New Orleans, 
and vast quantities of coal seeking to 
be carried from the coal fields of Illinois 
and Kentucky to the St. Paul and Minne- 
apolis district to be used for heating and 
manufacturing purposes. There are large 
quantities of iron ore in the Minneapolis 
district seeking cheap water transporta- 
tion southward. There are steel and iron 
products, tiling and brick in great quan- 
tities, and other heavy commodities seek- 
ing transportation to the south. Kansas 
city, St. Joseph and Omaha are in the 
greatest wheat-producing area in the 
country. Hundreds of millions of tons 
of this heavy freight each year are seek- 
ing to go, either in the form of grain 
down the Missouri and Mississippi to the 
sea, or in the form of flour down the 
Missouri and Mississippi to Cairo and up 
to the Ohio to the great industrial district 
around Pittsburgh. 


The Way Ahead 


If our waterways are improved, all this 
heavy, sluggish freight can be carried 
profitably by barge lines at a rate of 
not more than one-third, and probably 
one-fourth of the best rate which the rail 
lines can afford to make. As it is today, 
we are suffering a shortage in transpor- 
tation, because hundreds of thousands of 
freight cars are engaged in the long haul 
of heavy, unprofitable freight from the 
interior to the seaboard; and the rail- 
roads are suffering not only because of 
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this unprofitable business, but because 
thousands of their freight cars, engaged 
in this service, are lost upon foreign lines. 
If this low-grade, heavy freight could be 
loaded upon barge lines and the cars now 
engaged in that service released for car- 
rying expensive, high-grade freight on 
shorter hauls, not only would the rail 
lines be benefited and our transportation 
difficulties greatly relieved, but our ship- 
pers would be immeasurably benefited 
by the cheap rates which would inevitably 
result to them. 


Give us a great transportation system 
made up of railways, waterways and high- 
ways, not contending but co-operating. 
Let each factor of this great system sup- 
ply a service at the lowest rate of which 
it is capable, and let the shippers pay 
to each of them a rate which is com- 
pensatory for the service rendered and 
which will yield to the investor a reason- 
able return upon his capital. Yes, more 
than that, let us have a great system 
of transportation, with highways devel- 
oped so that the motor truck can go to 
the farmer and into his fields and as- 
semble his commodities along the rail 
lines. Let us have railways, a larger unit 
of transportation to assemble these com- 
modities, especially the slow, heavy com- 
modities, along our inland rivers, where 
the barge line—a still larger and cheaper 
unit of transportation—can carry them to 
distributing centers or to the seaboard of 
the nation. 


Before a system of transportation such 
as I have described can be realized in 
this country, two things must be accom- 
plished: 


First, the projects for the improvement 
of our inland rivers which have been es- 
tablished by act of Congress, should be 
completed, in order that these rivers may 
be made ready and available for naviga- 
tion. 


Second, the rail abuses should be abol- 
ished by law, and the rail and water lines 
should be converted from conflicting, con- 
tending forces to a co-ordinated, co-opera- 
tive system endeavoring to serve the com- 
merce of the country. When such legisla- 
tion is enacted, which will guarantee free- 
dom from ruinous and confiscatory com- 
petition, abundant capital will be avail- 
able for investment in river equipment 
sufficient to supply every demand of com- 
merce for river transportation. 
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AS THE RAILROAD’S 
ALLY 


By Roy D. Chapin, Chairman of the Board, 

Hudson Motor Car Co., Detroit, Mich. 

The actual competition between rail and 
motor carriers today is negligible; and 
where it does exist, it is largely due to 
the fact that the rail lines, suffering from 
undue regulation and cramped beyond rea- 
son financially, have been unable to pro- 
vide desired facilities. 

Relief for the railroads from the un- 
profitable short haul, or rate increases 
which will make this service pay for 
itself, seem to offer solutions to their 
difficulties. Perhaps use of gasoline 
equipment such as that now employed 
by forty railroads will serve in many 
cases. 

As for the long haul, the plain fact 
is that the motor vehicle operator does 
not want and does not believe in it, save 
under exceptional conditions, and usually 
these have been forced upon him. 

Last year the motor industry, for ex- 
ample, was compelled to drive away trom 
the factories more than three hundred 
thousand motor vehicles for delivery to 
buyers. Does anyone believe that this 
was done from choice? Is it not appar- 
ent at once that only lack of rail fa- 
cilities forced an uneconomic movement 
of this character? Incidentally, does this 
not show clearly the necessity for a pros- 
perous, efficient rail system? 

In the case of passenger travel, per- 
haps the steam lines would do well to 
consider long bus operations, especially 
in scenic country, as a supplement to their 
rail facilities. 

The field of operation in the terminal 
area appears to be one solution to the 
question which has not yet been given 
full consideration. 

Responsible railroad executives have 
said that 25 per cent of railroad equip- 
ment is absorbed in the haulage of less 
than 5 per cent of the commodity move- 
ment and that it returns but about 10 
per cent of the revenue. 

This is the less-than-carload movement, 
in which is involved most of the terminal 
troubles to which the railroad men of 
the present generation have fallen heir. 

Terminal facilities, taken to mean all 
other than main line facilities, another 
authority has said, represent about 50 
per cent of the total capital investment 
of the rail lines. 


Much present railroad practice 


THE TRUCK 


is a 


heritage of the horse-drawn days of high- 
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way traffic. Then the railroads had to 
place their stations close together, close 
to industrial areas, and had to use freight 
cars over short spurs to facilitate freight 
movements. 

As our cities have grown, the valua- 
tions on these terminal properties have 
swollen to unbelievable proportions, car- 
rying with them enormous increases in 
fixed and operating expenses. The facili- 
ties are no longer adequate, yet to add 
to them would cost stupendous sums. 

Once added, the result would be a con- 
gestion of our city streets even worse 
than that of the present, and at best 
relief would be but temporary. 

Now consider the alternative. The rail- 
roads instead of coming inté the center 
of the city for freight terminals could 
afford to move them well out, selling their 
down town property. Not only would 
terminal charges be lIessened, but the 
charge to the average merchant would be 
lower, since a trucking movement is neces- 
sary anyway and since his truck could 
clear more quickly if it did not have to 
go through crowded city streets or wait 
for hours at overloaded platforms. 


Automatically, such an operation would 
release thousands of freight cars now used 
for deliveries, to spur lines, and the mer- 
chant would see his long-distance cargoes 
coming through more quickly, with a re- 
sultant decrease in the interest charges 
on his investment. 

City development would be permitted to 
proceed in a more orderly fashion, the 
danger of closed factories due to delayed 
shipments of necessities would be avoided, 
and the wheels of commerce would move 
more smoothly all along the line. 

Passenger traffic does not afford as 
critical a problem, since, as someone has 
put it, “the goods deliver themselves.” 


A store-door delivery service furnished 
by an organization entirely apart from 
the railroads which would contract to 
take the goods from the producer’s plat- 
form and place them at the gate of the 
consumer, using the rail or water for the 
long haul and the truck for the short 
delivery, seems to be one answer to which 
we are tending. 

If we can progress to this point, then 
the shipper will have completed trans- 
portation involving the shortest length of 
time for each operation. He will find 
his inventories cut down, as he will no 
longer have to carry huge stocks on hand; 
the interest on goods in transit will be 
decreased; fresh goods can be constantly 
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maintained ;and the greater turnover, of 
course, means a greater profit. 

Similarly, the railroad will have its cap- 
ital charges, as well as operation costs, 
reduced, and its equipment left free for 
use in the profitable long haul. 

One of the best forms of transporta- 
tion which we shall see in our day will 
be the perfection of the unit container 
system which is now being tested by the 
New York Central and perhaps other rail 
lines. This involves the use of a unit 
body which can be transferred from truck 
to train, to boat, to electric line, to truck, 
without repacking and by a simple crane 
operation. 

The questions of a closer co-ordination 
of motor bus and electric line in the 
serving of urban and interurban passen- 
ger traffic have afforded investors in trac- 
tion stocks some anxious moments in the 
past, but the relations in these fields are 
now generally understood to be comple- 
mentary rather than competitive, and 
with that point in mind traction opera- 
tors are now going into the bus field. 

The electric line, either surface or sub- 
way, is the present great purveyor of mass 
transportation in the cities. Differences 
of opinion have developed among experts 
as to the future trend of this traffic. 
What is the field of the bus line on the 
main thoroughfares of cities? Have Lon- 
don and Paris something to teach us in 
this respect? 

It is quite natural that the advent of a 
new form of transportation should bring 
with it new problems and obstacles which 
must be overcome before the public and 
other transport agencies can reap the full 
benefit of its use. 

When the railroads were first developed, 
history shows that they were not proper- 
ly appreciated, and it was only as the 
public came to a realization of their pos- 
sibilities as carriers that they were ac- 
corded full recognition. 

The rise of modern highway transport 
is without parallel in the rapidity with 
which it has won popular favor, but 
there still remains much to be done before 
we can achieve that completed transpor- 
tation which the public demands. 


As one case in point, while we now have 
some 350,000 miles of improved highway, 
259,000 miles of railway, 18,000 miles of 
interurban electric line and 15,000 miles 
of inland canals and waterways, none of 
the older forms of transport can reap 
the full benefit from highway transport 
until a much larger percentage of our 
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2,800,000-odd miles of highway are made 
ready for constant traffic. 

Government surveys in Connecticut, 
Tennessee, Maryland and elsewhere show 
conclusively that by far the largest per- 
centage of traffic, even over our main 
highways, is purely local. Highways, 
paralleled by other carriers in many in- 
stances but still largely destined for 
“feeder” uses, must be improved in every 
state, in order that the rail, water and 
electric lines shall realize their full vol- 
ume of travel, and, more important, that 
the public shall derive the benefit of 
lowered transport charges, which logically 
and naturally follow improved highways. 

At the same time, politics must be 
eliminated from our highway program 
an decentralized economic and engineering 
control should determine the order, char- 
acter, and extent of road improvement 
upon a basis of future traffic requirements. 
There should be a definite correlation be- 
tween interstate, state, county and local 
systems; and the annual highway budget 
should be adjusted to relative tax needs 
for other public purposes. 

A charge which the public is now sub- 
ject to is excessive special taxation levied 
against transportation agencies, which the 
public as consumers of the commodities 
must pay. 

Thus, for example, a study made from 
government figures by John E. Walker, 
formerly tax advisor to the Treasury, 
shows that the rail lines contributed ap- 
proximately $304,000,000 in taxes in 1922. 

Motor users paid special taxes of 
$340,000,000 in 1922, or the equivalent of 
nearly one-half of the total highway con- 
struction and maintenance bill of the 
nation, estimated at $742,000,000. Of that 
amount, $120,000,000 were discriminatory 
taxes levied by the Federal Government 
and exactly comparable to those railroad 
taxes which, also growing out of the war, 
were repealed by a recent session of Con- 
gress. 

We take no issue with that portion of 
the remainder expended in the upkeep of 
highways, as we believe that the user 
should pay a fair charge for service 
rendered. But those taxes which are 
levied for construction or which do not 
go into highway work at all, constitute 
the payment of general benefits through 
special levies which add materially to 
the cost of the public of this form of trans- 
portation. 

Other large taxes are assessed against 
the electric lines and other carriers, yet 
inevitably the consumer must pay. In 
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all these cases, then, we have an artificial 
barrier imposed in the way of efficient 
transportation at the lowest cost to the 


using public. 


Inevitably, too, these barriers must be 
recognized as standing in the way of the 
most effective use of the motor by the 
rail and electric lines. 

It seems further that the motor truck 
and the passenger car must take the place 
of thousands of miles of short-line rail- 
roads which were originally built and 
operated only because the cheaper and 
more flexible medium was not in exist- 
ence. 

Again, it is apparent that rules and 
regulations designed to cover old forms 
of transport can not always be made to 
apply to a new form. 

For example, there is the question of 
proper regulation of the motor. Of course 
the vehicle should be required to comply 
with every regulation having to do with 
the safety of life, limb and property. That 
is fundamental. Overloading snxould not 
be tolerated nor reckless driving. There 
should be reasonable restrictions to pro- 
tect the highway, but there should also 
be a recognition that the highway is of 
service only as it is used; and, accord- 
ingly, there should be a proper balance 
between road and vehicle as well as be- 
tween vehicle and road. 

Proper correlation of traffic is likely 
also to imply exclusive franchises in re- 
turn for the regular service which the 
public has a right to demand. 

I have already tried to indicate the 
far-flung influence of highway transport 
on our ways of life. We can not hope 
to see that influence fully realized unless 
we make systematic efforts to increase 
our facilities in our cities as well as in 
our rural communities. 

The evils of congestion in densely popu- 
lated areas tend to slow down every form 
of transport, and in doing so they stem 
the flow of people and business, to the 
injury of all transportation and of the 
pubfic. 

There must be extended research, and 
our universities and other educational in-- 
stitutions must train thousands of men 
for us, if we are to obtain adequate 
answers to this highly complex problem 
of completed transportation. 

The responsibility for finding the 
answer to this question rests with the 
motor industry, the railroads, the other 
carriers and the lawmakers. 

But over and above all remains the 
ever-paramount need of conserving the 
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welfare of the public, and of the nation, 
if you please. We can only attain the 
desired goal if we keep that need always 
in mind. 

The foregoing address by Mr. Chapin 
was delivered before the recent annual 
convention of the ‘Chamber of Commerce 
of the United States. 


PAINTING CONCRETE SWIMMING 
POOLS 


The question of keeping concrete swim- 
ming pools in good condition during the 
coming season is now uppermost in the 
minds of many athletic managers and 
municipal directors. The following state- 
ment prepared by an expert and appear- 
ing in the “Oval,” the house organ of the 
Du Pont paint and varnish lines, gives 
some interesting data on this subject. 
Under the heading “Painting Concrete 
Swimming Pools,” the author says: 

The success of a job of this kind de- 
pends more on the correct application of 
the paint than on the paint itself. One 
of the essentials is plenty of time to per- 
mit the different coats to dry properly 
and the final coat to dry hard. 

First, the surface should be thoroughly 
cleaned. Grease should be removed by 
washing with gasoline, and dirt by wash- 
ing with soap and water. The surface 
must be thoroughly dry before the first 
coat is applied, in order to permit the 
proper penetration of the paint. 

The first coat should be white enamel 
undercoat, thinned with elastic wall 
primer if the surface is of a porous na- 
ture, and with turpentine if the surface is 
hard and non-porous. It is essential to 
get good adhesion in the first coat. 

The second coat of white enamel under- 
coat should be applied as found in the 
container. 

If the surface is rough, a third and 
fourth coat of white enamel undercoat is 
advisable. The coating, when completed, 
must be continuous so that there are no 
breaks in the film whatever, which would 
permit water to get back into the con- 
crete and later force the paint away. 

The job to be finished should be given 
two coats of bath tub and refrigerator 
enamel. 

If the different coats are given suffi- 
cient time to dry, the procedure as out- 
lined will produce as satisfactory a coat- 
ing as anything that can be offered for 
painting concrete surfaces which come in 
contact with water. 
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The three prime essentials are: 

1. Dry surface. 

2. Plenty of time for the different coats 
to dry. 

3. The finished job must be an imper- 
meable unbroken coat, so as not to permit 
water to get back into the concrete. 


EVINRUDE PUMP SAVES FIRE- 
THREATENED TOWN 


Reports recently appeared in the Du- 
luth daily papers telling how the little 
town of Central Lakes, Minn., was saved 
from fire by the use of an Evinrude Cen- 
trifugal pump. Forest fires had been 
threatening this village of 150 inhabitants 
for some time but by consistent back-fir- 
ing it had been saved. Upon this occa- 
sion a sawmill outfit had just been burned 
out and the fire was moving toward the 
main section of the village. The pump 
was brought through three miles of flam- 
ing roadway by two National Guardsmen. 
It was lowered into a cistern under the 
parlor floor of one of the Central Lakes 
homes and the stream of water which it 
threw on the fire, together with the ef- 
forts of a bucket brigade, succeeded in 
halting the progress of the flames. 





VALUABLE TRADE LITERATURE 


Crushing and Screening Plants: Aus- 
tin Portable Gyratory Crushing and 
Screening Plants is the title of Bulletin 
No. 30, recently issued by the Austin 
Manufacturing Co., 400 N. Michigan Ave., 
Chicago. The bulletin is well illustrated 
and contains 16, 6x9 in pages. The new- 
est equipment featured in the bulletin are 
the conveyor and the No. 4 crusher. This 
company now offers a complete portable 
crushing plant that fills the requirements 
of the most discriminating engineers, 
contractors and public officials. Some of 
these crushers are mounted on trucks 
making them easily moved from place to 
place by the traction engine used to drive 
the crushing plant. The portable gravel 
feeding conveyor is a great labor saver 
on gravel pit operation. It is made in 
lengths from 30 to 50 ft. and has a belt 
18 ins. wide. The conveyor hopper is 


fed through a trap from wagons, wheel- 
ers, drags or fresnos and provides a uni- 
form continuous feed to the crusher 
thereby greatly increasing its capacity. 
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THE SOMERVELL GASOLINE HAM- 
MER DRILL 


A Gasoline Impact Drill of the air ham- 
mer type is now manufactured by the 
Pennsylvania Gasoline Drill Company, 
Land Title Bldg., Philadelphia, Pa. 

This drilling unit is an innovation in 
the drilling equipments now in practical 
use, it being a self-contained, portable, 
gasoline hammer, so powerful and com- 


pact that one man operates and trans- | 


ports it from place to place. Like the self- 
contained gasoline engine, this gasoline 
hammer makes its own power, therefore 
no other power equipment has to be trans- 
ported with it. 

When first seen in operation, the lack 


of connection to other agency of power r 


causes wonder and forcefully brings a 
realization of the great power of gasoline 
when applied directly to the hammer pis- 
ton of this drill. 

The drill was first developed for drilling 
rock, but, because of its portability and 
simplicity, the advantages of its applica- 
tion to other work are recognized in many 
other lines of business such as: 

Cutting asphalt streets, breaking con- 
crete, picking hard earth, ramming back 
fill in trenches, removing granite block, 
removing wood block, drilling founda- 
tions, drilling through walls, driving tie 
spikes, ramming tie ballast, paving re- 
pairs, stripping, shaft sinking, and ex- 
ploring. 

Prior to this invention, all types of 
power drills were limited in their appli- 
cation to work by the length of an air 
hose or by electric wires. Power for 
either of these methods must be supplied 
to them by an auxiliary power equipment 
which, on account of the size and weight, 
cannot be cheaply transported, nor can 
it be located near enough to do probably 
more than 60 per cent of the work to 
which a power drill could profitably be 
applied. 


Average weight 

Average selling price ia 

Daily gasoline consumption @ 27c ga 

Labor @ $4.50 a day 

Transportation and upkeep costs, not esti- 
mated. 








Construction News and Equipment 








The table gives comparative data of 
the weight, purchase price and practical 
operating costs of the gasoline drill and 
mounted air drilling equipment, an equal 
amount of work being assumed. 


Opening Philadelphia Streets 
The Philadelphia Electric Company, by 
the direction of Mr. J. Wilson Sylvester, 
Superintendent of A. C. and Are Under- 
ground Lines cf that Company, has made 


ane 77 
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COMPLETE DRILLING UNIT OPERTING 


tests of the gasoline hammer extending 
over several weeks’ time. The work in- 
cluded the operations required for the 
opening of city streets. 


Particular attention was paid to the per- 
formance of the gasoline hammer in such 
work as cutting asphalt, breaking con- 
crete bases, picking frozen earth and 
tamping back fill. Records of the saving 
in labor costs of the various operations 
were carefully kept. 

The following is the average time in 
which the gasoline hammer will do the 


Somervell 
Air Drills Gas Drills 
3,000 Ibs. 70 Ibs. 
$1,800 $600 

16 1 


Portable 
Saving 
2,930 Ibs. 
$1,200 
$3.91 a day 
$4.50 a day 


2 men 1 man 
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work as compared with the time required 
by hand labor, paid $4.50 a day: 


Cutting asphalt surface 
Breaking concrete base 
Picking frozen earth 
Ramming back fill 

For ramming back fill a cast steel 
tamper 814x8% ins. is used. The back 
fill is so solidly compacted by the gasoline 
hammer that after the installation of a 
service conduit 4% ins. square for the 
length of the ditch, it was found possible 
to replace all of the earth removed, thus 
insuring a more substantial foundation 
than existed before being disturbed. This 
precludes the possibility of future settle- 
ment as well as eliminating the cost of 
removal of surplus dirt. 

It appears to be practically impossible 
to re-compact the earth by hand labor to 
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Gasoline Drill Construction 
The mechanical principle of this gaso- 


Gasoline 
Labor Hammer 
2% men 1 man 
5 men 1 man 
2% men 1 man 
8 men 3 men 


Hand Daily Saving 


in Labor 

$ 6.75 

18.00 

6.75 

22.50 
line hammer drill combines the action of 
an air hammer and a gasoline engine in 
such manner that the drilling unit has 
but two moving parts, the hammer piston 
and the fiy wheel assembly. No crank 
shaft or connecting rod is employed and 
there is no spring or other yielding mem- 
ber used in the internal construction. No 
inlet or exhaust valves or cam shafts are 
used, as the air and gas passages are fixed 
ports, cut through the solid steel of the 
cylinder. 

The down or power strokes of the ham- 
mer pistons are made with approximately 





DRILL. WITH STREET OPENING TOOL 


prevent it from later settling and causing 
a depression, but the gasoline hammer 
will re-compact the earth as tight and as 
hard as when first removed. 
Telegraph Pole Lines 

Because of the lack of sufficiently por- 
table power drills, the Western Union 
Telegraph Co. has experienced difficulty 
and great expense when excavating for 
pole lines in rocky and inaccessible places. 
Upon their engineers witnessing the per- 
formance of this gasoline hammer drill 
and seeing that it can easily be taken 
wherever man can go, its advantages for 
this and many other kinds of work were 
recognized and an order for a number of 
them was given. 


900 lbs. of gasoline explosive force thrust- 
ing it forward to hit the drill bit with 
terrific force. The fly wheel is employed 
only to return the hammer piston on the 
upward or compression strokes. Approxi- 
mately 1,800 impacts are struck each min- 
ute. For carburation, a gasoline mixing 
valve is used which permits the drill to be 
worked at any angle. While the drill con- 
tinues to run at full speed, the operator 
shifts it from one position to another and 
to any desired angle without affecting its 
operation. To start the drill, the opera- 
tor has but to give the rim of the fly 
wheel a pull by hand and even in the cold- 
est weather it starts “with consistent 
regularity” as was remarked by Mr. W. K. 
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if A prominent 
engineer writes: 
“Your ‘Maintenance 
Manual’ is the most 
constructive piece of 
road literature that 
has come to my at- 
||] tention in years. Con- 
A gratulations.” 
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4 Maintenance Manual 
Every Engineer Should Have 


Roap authorities know that eternal main- 
tenance is the price of good roads; that 
haphazard patching and treating of high- 
ways is more costly in the long run than 
a system of regular upkeep. 





This manual shows how every type of 
road and pavement, except earth roads, 
can be easily repaired and maintained 
with Tarvia. 

Whether or not you use Tarvia, this 
booklet will prove of great benefit to 
you in your work, “Road maintenance 
with Tarvia” is recognized by engineers 
and road authorities as the most com- 
plete and helpful booklet on road main- 
tenance that has ever been published. 





A copy will be gladly sent free on 
request to our nearest branch office. 
As the number of copies is limited, 
we suggest that you write for your 


copy today. 
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Woolam, President of the Commercial Ex- 
change of Philadelphia. 

Lubrication of all parts of the drill is 
assured by the means of scoops, fixed to 
the hub of the fly wheel, which in turn, 
runs in a reservoir of oil and delivers a 
copious supply to all moving parts: A 
pint of oil will lubricate the drill for a 
week. A four or six dry cell battery is 
used for ignition. 

Under the guidance of metallurgists 


RAMMING BACK FILL 


having long experience with steels of high 
fatigue values, special alloys having 210,- 
000 Ibs of tensile strength are used in the 
impact members of the structure. To 
avoid checks, flaws and other imperfec- 
tions such parts are machined from solid 
steel billets. When heat treating these 
parts, recording instruments are em- 
ployed to avoid unknown variations in 
the heats thus assuring uniformity in the 
steels. 

The manufacturing of the drill is done 
under close inspection. Machining dimen- 
sions with very close tolerances are fixed 
to assure the interchange of repair parts. 
Highly skilled mechanics are employed 
working under experienced management. 

Three years of uninterrupted applica- 
tion to the development have been spent 
in bringing this gasoline hammer drill to 
this stage of perfection, and it has been 
refined to such an extent that a monkey 
wrench and a screw driver only are 
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needed to take the whole drill apart and 
to put it together again, no mechanical 
skill of any degree being necessary. 





CARRYING SERVICE TO THE 
“CATERPILLAR” OWNER AND 
OPERATOR 


The Holt Manufacturing Co., recogniz- 
ing the need for greater tractor knowl- 
edge on the part of owners and operators 
of “Caterpillar” tractors, is meeting the 
problem in the most direct and thorough 
manner. A complete educational program 
is in operation, one of the important fea- 
tures being service schools, conducted at 
various points throughout the country. 

In these schools special attention has 
been given to the mechanical equipment 
of each model “caterpillar.’”’” Complete 
tractors, cut away assemblies, including 
engines, clutches, transmissions, roller 
frame assemblies, etc., are used. These 
assemblies are so prepared that not only 
can the student closely follow and mate- 
rially profit by the instructors’ explana- 
tory lectures, but in the shop work which 
follows every lecture, the student, by 
virtue of the special cut away features, 
can more readily carry on with the 
work assigned him of disassembling and 
reassembling. 

The school work is sufficiently long to 
cover every feature of the construction, 
operation and maintenance of “caterpil- 
lar” tractors. 


These schools are carried on under the 
personal supervision of H. H. (Jack) 
Chambers, Service Manager of the Holt 
Manufacturing Co., aided by H. S. Hin- 
richs, Assistant, and Messrs. Earl J. 
Howey and Jack Westphal, Service In- 
structors, all men of broad experience in 
all phases of tractor work. These schools 
are meeting with the hearty approval of 
customers. 


In addition to service schools, the edu- 
cational program includes instruction 
books furnished every user and a con- 
tinuous follow-up of service bulletins and 
letters of advice relating to “caterpillar” 
tractors. The results the Holt Manufac- 
turing Co. is obtaining conclusively prove 
that he who serves to the utmost profits 
most in the end. 
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Contracts Awarded 








ROADS AND STREETS 


Ala., Geneva—Southern Roads Co., Birmingham, 
awarded contract for about 1 mile street paving on 
Commerce and Town Sts. Bitulithic and conc. base. 
Streets 100 ft. wide. J. R. Carter, Geneva, has 
contr. for abt. 5 miles sidewalks, gutters and curbs. 
Cost of impvts. willl aggregate $175,000 raised by 
assessment bonds. 

Ariz., National Forest Road—L. C. Lashmet, 
Albuquerque, N. M., awarded contract by U. S. 
Bureau Pub. Rds., at (a) $71,979 (using Alt. No. 1) 
for constr. of Flagstaff-Angell Forest Rd., 23.436 
miles, 24 ft. wide, Cocohino National Forest, 
Arizona, 

Cal., Colton—Hall-Johnson Co., P. O. Box 61, 
Lynwood, award. contract for paving certain streets 
in Colton, at $111,563, involving 505,724 sq. ft. 4-in. 
Willite paving. 

Cal., Long Beach—California Constr. Co., 58 
Second St., San Francisco, awarded contract for 
conc. paving, also constructing storm and _ san. 
sewer systems, etc., in Belmont Shore Dist., at 
$556,112. 

Cal., Los Angeles—Geo. R. Curtis, 2440 E. 26th 
St., awarded contract by County Supvrs., for pav- 
ing Alameda St. in Road Dist. No. 4 bet. S. city 
limits of Compton an no. city limits of Wilming- 
ton, 5.77 miles 8-in. concrete pavement at $148,962. 

Cal., Los Angeles—Tryon & Brain, 201 Tajo Bldg., 
awarded contract for impvt. of Western Ave.— 
Slauson to Manchester Aves.—at $259,185; F. W. 
McRae, Santa Monica Canyon Apts., Santa Monica, 
awarded contract for improving 1st alley eact of 
San Fernando Rd. bet. Maceo and Poplar Sts., and 
portion of other streets, at $4,096. 

Conn., WHartford—W. H. Arthur, 
Bldg., Stamford, award. contract 
Comn., for paving 25,000 sq. yds. cone. in Green- 
wich, at $108,000; 6,000 ft. in Glastonbury, 18 ft. 
waterbound macadam to D. Arrigoni & Bro., Mid- 
dletown, at $28,000: 4,000 ft. in Westport, 18 ft. 
bitum. conc., to Stillman & Godfrey Co., 133 Admiral 
St., Bridgeport, at $43,000. 

Fla., Sebring—Walter J. Bryson Paving Co. and 
McCormick & Delaney, La Belle, Fia., awarded con- 
tract for construction of main highway thru High- 
lands Co. Polk to Glades Co., at $406,350. 

Idaho, Boise—J. C. McGuire, Pocatello, awarded 
contract by State Bureau of Hwys., for 6.78 miles 
paving on Yellowstone Park Hwys., Bingham Co., 
at $211,787. 

lll., Springfield—Following contracts let by State 
Highway Dept., F. A. P. 56, Sec. 18 and 13, Ford 
Co., 7.04 mi. and 5.87 miles to I. D. Lain, Blooming- 
ton, Ill. and Chas. W. Clark Co., 511 Terre Haute 
Tr. Bldg., Terre Haute, Ind., at $144,045 and $96,- 
982, respectively; F. A. P, 58, S. 18, Christian-Mont- 
gomery Co., 5.12 miles to Jos. Kesl & Sons, 
Edwardsville, IIL, at $110,888; F. A. P. 59, Kane- 
Nendall Cos., 8.12 mi. to J. J. Dunnegan Constr. Co., 


Washington 
by St. Hwy. 
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594 EAST MAIN ST. 
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Shenandoah, Ia., at $161,826; F. A. P. 60, McHenry- 
Lake Co., 4.27 miles to same contractor at $96-, 
103; F. A. P. 24, S 2, Lake (Co. 5.34 miles to Nor- 
thern States Constr. Co., Waterlloo, Ia., at $107,- 
968; F. A. P. 59, S. 16, Will Co., 5.58 miles to 
Chicago Heights Coal Co., Chicago Hts., IIl., at $22,- 
000, also contr. for S. 16, Will-Kane Kendall Cos., 
5.19 miles (this being included in contr. price stated 
above); F. A. P. 61,) Secs. 28, 29, 30 in Champaign 
Co., 6.06, 4.96 and 4.88 mi., S. 31, Champaign Ford 
Co., S. 32, Ford Co., 4.86, and 2.74 miles, to P. 
Verhey, Champaign, at $419,740; S. 1, Carrolll Co., 
F. A. P. 39, 2.73 mi. to C. C. Vanderboom & Sons, 
Mt. Carroll, Ill., at $61,470; F. A. P. 63, Secs. 4 
and 6, Knox-Henry and Knox Co., 4.40 and 4.94 
miles to I. W. Bowman Co., 1117 Third Ave. Peoria, 
Ill., at $171,973; F. A. P. 65, S. 21, Fulton Co., 5.45 
miles to Russell Condon Constr. Co., Omaha, Neb. 
at $115,939; F. A.) P. 66, S. 3, Moultrie Co., 7.95 miles 
to J. W. Etchison, Casey, Ill., at $148,942; F. A. P. 
67, S. 113, Lake Co., 3.91 miles to J. J. Dunnegan 
Constr. Co., Shenandoah, Ia., at $85,397. 

lil., Springfield—Following contracts let by State 
Highway Dept.: S. B. I. Rte. F. A. P., 70, Sec. 5, 
Richland Co., 6.60 miles to Wabash Constr. Co., 
Vincennes, Ind., at $139,068; S: B: I. 14 F. A. P. 71, 
Sec. 4, Franklin Co., 5.56 mi. to Keeley Bros. Contr. 
Co., E. St. Louis, Ill., at $129,717; S. B. I. 26, F. A. 
P. 23, S 7, Clay Co., 3.54|mi. to Edwardsville 
Constr. Co., Edwardsville, Ill., at $71,662,000; S. B. I. 
25, F. A. P. 73, Douglas Co., 7.32 mi. to W. F. Smith 
& Co., 505 Til Natl Bk. Bidg., Springfield, at 
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- CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Tria!—who else will do this? 


We also make a Rod that will float. Alse Rods 
with wheels for conduit work. 


SEWER 
AND CONDUIT 


Ne Deep Shoulder Cut for Couplings. 
tain full size and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street * ‘i ST. LOUIS, MO. 
129 George Street . - BOSTON, MASS. 
CANADA FACTORY, WALKERVILLE, ONT. 

Therefore No Duty for Purchaser to Pay. 

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 


Rods re- 














Equal to 
the Best 














MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK 


PROMPT DELIVERIES. 





Surpassed 
by None 











MURPHYSBORO, ILLS. 
LET-US QUOTE YOU PRICES. 








In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 








26 MUNICIPAL AND COUNTY ENGINEERING 


$122,259; S.'B. I. 26, F. A. P. 74, 8S. 2, Ogle Co., 
5.62 miles to Webber Co., Ionia, Mich., at $126,094; 
S. B. I. 43, F. A. P. 72, S. 1, Mason Co., 5.3 miles 
to W. F. Smith & Co., Springfield, at $104,181; Type 
for all pavement sections is for Portland cem. con- 
crete.. S. B. I. Route 3, F. A. P. 47, S. 66, Monroe 
Co., 1.18 mi. to Dawson-Bowers Constr. Co., St. 
Louis, Mo, at $17,495; S. B. I. Rte. 7, F. A. P. 27, 
Secs. 38A & 38, Woodford Co., 0.11 and 0.14 mi. 
to I. D. Lain, Bloomington, IIl., at $2,641 and $2,561, 
respect.; S. B 21, F. A. P. 24, S. 2A, Lake 
Co., 1.08 mi. to Jas. Cape & Sons, Co., Racine, 
Wis., at $17,742; F. A. P. 7, S. 2,LaSalle Co., 0.37 
mi. to G. W. Comstock, Peoria, Ill., at $7,203. Type 
for all sects. Portland cem. conc., and width to be 
constructed by State is 18 ft. F. A. P. 2, S. 11, 
Will Co., 0.20 mi. to J. M. Pierson & Co., Chicago 
Heights, Ill., at $5,740; F. A. P. 52, S. 4, White 
Co., 4.07 mi. to C. J. Moritz, Inc., Effingham, IIl., at 
$73,442; Secs. 20 & 21 Crawford Co., 4.54 mi. and 
2.86 mi. to J. W. Etchison, Casey, Ill., at $154,444 
(all on S. B. I. Rte. 1); Sec. 12, Union Co., 4.81 
mi. to Jos. Kesl & Sons, Edwardsville, Ill., at 
$103,476 and F. A. P. 54, S. 51, Macon Co., 5.50 mi. 
to McMahon Constr. Co., Rochester, Ind., at $87,575; 
(Ss. B. I. Rte. 2). 

lll., St. Anne—H. C. Finley Constr. Co., 
ton, awarded contract for 33,000 sq. yds. rein. 


paving, at $106,098 

Iind., Albion—W. L. Johnson Constr. Co., 1205 N. 
Bellview Pl, Indianapolis, awarded contract for 
cone. pores (75,696 sq. yds. Stacy St. Rd.) at 
$136,645 

Kan., ‘lola—Harrison Engrg. & Constr. Corp., New 
York, 418 Sedgwick Bldg., Wichita, awarded con- 
tract for grading, bridging and paving 5.187 miles 
F. A. P. 125, Sec. B, at $160,244 

Ky., Frankfort—Following contracts let by State 
Hwy. Comn.: June 11, Christian County to Mc- 
Quary Bros., Hopkinsville, Ky., for gravel, at 
$192,684; Hopkins Co. to N. E. Stone & Co., Mad- 
isonville, for gravel at $255,094; Kenton & Boone 
Cos., to Jno. Wroe, Dayton, O., for rein. conc., at 
$316,788; Mason Co. to Bates, Paynter Co., Dan- 
ville, Ky., for waterbound macadam, at $47,511; 
Pike Co. to N. K. Snead & Co., Huntington, W. Va., 
grade and drain., at $123,092; Union Co., to W. W. 
Carter, Clay, Ky.,! grade and drain., at $123,454. 

Me., Augusta—State Hwy. Comn. let contract to 
I. J. Murphy, Somerville, Mass., for paving 4.3 
miles, Somerset Co.; 2,450 sq. yds. bitum. macadam, 
$2.50, 14,000 c. y. excav., $1.35, ete.—total, $113,625; 
4.535 mi. Cumberland Co., 2,231 sq. yds. bitum. 
macadam, $2.50, 14,989 c. y. excav., $1.50, ete. 
$102,430; H. H. Day, Bangor, 2.32 miles, Penob- 
scot Co., $32,433. 

Mass., Boston—Power Bros., 167 N. Montello St., 
Brockton, awarded contract for 3.25 miles road 
in Plymouth, Cone. and waterbound macadam, at 
$259,750. 

Mich., Detroit—Detroit Asphalt Paving Co., 20 
McGraw Bldg., paving Carpenter Ave., $57,781, 
Fenkell Sec. 1, $48,484, Kenkell Ave., Sec. 2, $45,447, 
Harper Ave., ‘See. 1, at $109, 676, Harper Ave., Sec. 
2. $94,052; Hussar Ave., $6,772, Mack Ave., $25,348, 
Hardin Ave., $17,136, Quincy Ave., $13,349; Cleve- 
land Trinidad Paving Co., 402 Hammond Bldg.,. 
Linewood Ave., $48,005, Leslie Ave., $47,700; Nor- 
mandy Ave., $47,505—all 31%4-in. sheet asph. (nat. 
lake or oil) on 8-in. concrete. 

Mich., Saginaw—W. E. Foale Co., Saginaw, has 
contract for constr. of 10.54 miles assessment dis- 
trict road No. 57—St. Charles to Oakley, Saginaw, 
at $205,604. 

Minn., St. Paul—McCree, Moos Co., 711 Mer- 
chants Bank Blidg., St. Paul, awarded contract for 
paving in Ramsey Co., Phalen-White Bear Rd.— 
Larpenteur Ave. to Goose Lake and Co. Rd. east 
Koehler Rd. from Centerville rd. to Washington 
Co. line, 1 course 7% in. r. c., trap rock or granite, 
at $288,479. 

Mo., Clinton—Joseph Pope, Jefferson City, 
awarded contract for 6 miles conc. road near Wind- 
sor, Henry County, at $200,000. 

Mo., St. Charies—Bangert Bros. Constr. Co., Fer- 
guson, Mo., awarded contract by St. Charles Co. 
Court to improve 4 miles Boone’s Lick road—Har- 
vester to Cottleville; 3 miles Tarvia and 1 mile 
gravel, at $119,376. 

Mont., Helena—Following contracts let for road 
and bridges: B. P. Melchert & Co., Lewistown, 39 


Hoopes- 
conc. 
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miles hwy. on Fed. Aid projects in Glacier «nd 
Pondera Cos., at $280,595—Dupuyer-Glacier and 
Browning-Carlow Rd.; bridges to W. P. Roscoe, 
ee. at $56,030. 

Omaha—National Constr. Co., 1315 S. 2th 
m4 award. contract for brick paving on ‘fol- 
lowing: Proj. 100, $157,455; Proj. 20B, $161,599. 

Nev., Carson City—-Ken. Hodgman, Klamath 
Falls, Ore., awarded contr. by Hwy. Dept., for 
constr. of state hwy., Humboldt Co., bet. Winne- 
mucca and Toll House, Rte. 8, Sec. A, 11.87 miles, 
at $88,918; Jno. Ross, Yerington, Nev., awarded 
contract for constr. of state hwy. in Humboldt (o. 
—Toll House to Paradise Hill, Rte. 8, Sec. B; 12.25 
miles, at $71,054. 

J., Audubon—Union Paving Co., 30th & Lo- 
cust Sts., Phila., awarded contract for conc. paving 
on various streets, at $321,718. 

N. Y., Poughkeepsie—Spoor-Lasher Co., Inc. 
Market St., awarded contr. by Bd. Pub. Wks., East- 
man Park Mansion, for asph. granite blk. and brick 
pavements, etc., at $316,691. 

N. Y., Troy—Fitzgerald Bros. Constr. Co., Proc- 
tor Bldg., awarded contract for concrete paving 
on Lanin Court, 6th Ave. 2nd, 18th and 23d Sts., 
at $170,503. 

N. C., Spencer—R. G. Lassiter Constr. Co., Citi- 
zens Bank Bldg., Raleigh, awarded contract for 
hard surfacing various streets, at $200,000. 

N. J., Newark—Contract for curbing and flagging 
Carolina Ave., awarded to Flipponen, Scanniello & 
Caposio, 246 Littleton Ave., at $5,692; asph. paving 
29,250 sq. yds. Maple PIl., Leslie and Boylan Sts., 
Vassar, Vermont, Lindsley, 13th and Irving Aves. 
to Standard Bitulithic Co., 50 Church St., New York 
City, at $146,836; J. P. Dosch, 501 Bloomfield Ave., 
Montclair, awarded contract for supplying «and 
applying asph. road oil on designated roads, quan- 
tity to be used not less than 10,000 gals., nor more 
than 60,000 gals., at $0.0725 per gal. 

N. J., Newark—J. B. Gilligan-Casey Co., 919 
Broad St., awarded contract for grading and pav- 
ing 31,500 sq. yds. Chancellor Ave., asph. on conc., 
at Ee 945. 

N. Y., Buffalo—Rock Asphalt Paving Co., 
gan Bldg., asphalt paving on Olive St., $18,385, 
S. Elmwood Ave., $24,961, Niagara St., $130,130; 
H. P. Burgard Co., 1968 Fillmore Ave., asph. pav- 
ing Lathrop St., $18,030, Sanford St., $8,700, Haze! 
Pl., $15,000, Amsterdam Ave., $11,285, Fleming St., 
$29,345. 

O., Cincinnati—Henkel & Sullivan, 105 Bell Bik.. 
awarded contract for 6,681 ft. paving on Liston 
Ave., at $179,086. 

O., Euclid—Cleveland Trinidad Paving Co., The 
Arcade, Cleveland, awarded contract for grading, 
cement curbing and asph. paving on various thor- 
oughfares, at $159,796 

O., Cleveland—Cleveland Trinidad Paving Co., 
The Arcade, award. contract for curbing and re- 
paving 21,620 sq. yds. Prospect Ave. with asph., 
at $82,462. 

O., Columbus—Dept. 


Mor- 


Hwys. & Pub... Wks. 
awarded following contracts: F. J. Mann & Sons, 
Ashland, grading, bridging and paving 1.679 mi. 
Sec. A Mansfield-Wooster Rd., at $95,709, 0.536 mi 
Sec. Mifflin, Mansfield- Wooster Rd., at $33,516; 
3.731 mi. Sec. B, Mansfield-Wooster Rd., $229,356; 
0.344 mi. Sec. ‘‘Hayesville’’ Mansfield-Wooster Rd., 
$16,334 (all foregoing brick), Ashland Co.; Acton 
Bros., Vaughnsville, 2.778 mi. Sec. A, Deshler- 
Findlay Rd., $83,069 and 0.436 mi. Sec. E, Ottawa- 
Findlay Rd., ge both rein. cone., Hancock Co.; 
Curry & Hayes, Cadiz, 3.183 mi. Sec. J, Bridge- 
port-Cadiz Rd. bitum. macadam, Harrison Co., 
$114, 974; Straw & Huber, Paulding, 2.623 mi. Sec. 
A-2, Logan-McArthur Rd.—Hocking Co., brick, 

$89,267; G. B. Smith Co., Youngstown, 2.531 mi. 
Sec. Z, Canfield-Poland Rd., Mahoning Co., bitum. 
macadam, tar, $55,613; Modern Constr. Co., Fre- 
mont, 3.833 mi. Sec. F, Fremont-Pt. Clinton Rd., 
$117,354 and 0.433 mi. Sec. ‘‘Port-Clinton’’ Fremont- 
Pt. Clinton Rd., $26,904, both rein. conc. Ottawa 
Co.; J. Frantz, Sidney, 1.9 miles Sec. G, Piqua St. 
Mary’s Rd., ShelbyCo., rein. conc., $94,685; Put- 
nam & Shindeldecker, Van Wert, widening with 
cone. curb §.446 mi. Sec. K and L, Norwalk-Belle- 
vue Rd., Huron Co., $49,766; E. A. Freshwater Co.. 
Painesville, 2-in. cone. curb on 7.715 mi. Sec. J 
and 56.433 mi. Sec. Q, Cleveland-Buffalo Rd., Lake 
Co., $64,762 and $46,764, respectively; A. Bates, 





July, 1923 


Convoy, 2 brdgs. on Sec R. Van Wert-Ft. Wayne 
Rd.. Van Wert Co., at $5,052. 

Pa., Scranton—H. B. Sproul Constr. Co., Scran- 
ton, awarded contract for asphalt pavement on 
Wheeler Ave., at $97,822; on Harrison Ave., to 
Sweeney Bros., Scranton, at $73,522; on Monsey 
Ave., to W. Stipp & Son, 1015 N. Main Ave., at 
$27,021. 

Tenn., Dyersburg—Lawrence Constr. Co., Jack- 
son, Miss., awarded contract at about $100,000 for 
11 miles hard surface road at Dyersburg, Dyer Co. 

Tenn., Elizabethton—Municipal Paving & Con- 
struction Co., Bristol, Tenn., awarded contract for 
paving, installing sewers and water mains in entire 
business sect., including streets to E. Tenn. & 
Western, No. & Southern Ry. stations—asph on 
conc. base, at $130,000 to $150,000. 

Tenn., Jacksboro—J. F. Marcum, Fountain City, 
Knoxville, Tenn., awarded contract to grade and 
lay penetration macadam on 8 miles of road from 
Red Ash to Pioneer, at $150,000. 

Tenn., Newport—Murray Constr. Co., Holston 
Natl. Bank Bldg., Knoxville, awarded contract for 
asphalt paving on various streets, at $115,000. 

Tex., Beaumont—Houston Constr. Co., Houston, 
awarded contract to resurface with sheet asphalt 
Forsythe, Park, Crockett Sts. and Railroad Ave.; 
Uvalde Rock Asphalt Co., San Antonio, at $306,770 
to pave Liberty, Grand and Penn. Aves., Wash. 
Blvd., Neches and 5th Sts. and Bway., at $306,770. 

Tex., Cleburne—G. A. McClung Constr. Co., Cle- 
burne, awarded contract to gravel and construct 
bridges on primary road in Johnson Co., at 
$248,000. 

Tex., Palo Pinto—Smith Bros., American Natl. 
Bank Bldg., Dallas, awarded contracts to construct 
2 roads as follows: Grade, construct draing. 
structs. and lay macadam hase on 5.81 miles S. H. 
No. 1, F. A. P. 356, at $81,945; and 9.81 miles 
§. H. No. 1, F. A. P. 369, at $154,400. 

Tex., Rockwell—McCollum Constr. Co., 1507 E. 
& M. Bank Bidg., Ft. Worth, awarded contract to 
yuild 10.1 miles single track concrete road from 
Royse City to intersection of Rockwall-Chisholm 
rd.; 60,000 sq. yds. pavement; 120,000 Ibs. rein. 
steel, at $132,272. 

Va., Abingdon—Warden Construction Co., Pulaski, 
Ya.,. awarded contract at about $100,000 to im- 
prove 8 roads in Glade Spring Dist., Washington 
County. 

W. Va., So. Charleston—Reed & Lapsley, So. 
Charleston, awarded contract to pave E. Quincy 
and C Sts., 2d, 5th, 7th and 9th Aves., Montrose 
Drive, part of county road, at $150,000. 


SEWERAGE AND SEWAGE TREATMENT. 


Cal., Alhambra—Geo. W. Kemper, Venice, P. O. 
Box 223, awarded contract for constr. of sewers 
in Dist. No. 2, at $72,499. Work involves 8-in. vit. 
pipe, man holes, flush tanks, Ys and 4-in. house 
connections. 

Cal., Riverside—H. D. Churchill & Co., 350 Mer- 
rick St. Los Angeles, awarded contract for constr. 
of approx 11 miles sewer work. Work totals about 
$117,000 and will take about 6 mos. 


Cal., Whittier—H. Hanawalt, La Verne, awarded 
contract for constructing lower end of outfall 
sewer and disposal works, including Imhoff tanks 
ane slu ge beds, at $48,000 (filter not included). 


D. C., Washington—District Commrs. let con- 
tracts for sewer construction as follows. W. F. 
Brenizer Co., 305 Q St., N. W. Washington, at 
$53,840 for constr. of upper Potomac intercepter 
het. aqueduct brdg. and Potomac Ave.; Adam Mc- 
Candish at $20,939 for constr. of Falls Branch 
storm sewer bet. River Rd. and Davenport St. 
Wise Ave. and Fessenden St. to Wm. F. Cush at 
$7,715 for constr. of Sumner road service sewer 
from Bolling field to Nichols Ave. at $1,518 for 
Queda St. serv. sewer from Broad Branch Rd. to 
33rd St. and for Military rd. service bet. Conn. Ave. 
& 32nd St. 

Fla., St. Petersburg—Gedney & Murphy Co. 211 
Lbr. Exch. Minneapolis, Minn., awarded contract 
for storm water drains in W Central Ave. Dist., 
at $91,726: Tangerine Ave. Dist. $41,481; 9th St. 
and Euclid Blvd. Dist. $97,691: 12th, 13th and 
Ridge Aves., Bayboro Dist., $64,403; 4th St. South 
and Sth Sts., South Dist., $25,289; 1st and Locust 
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Sts., 17th, 13th and 16th Aves., Dist. $112,183— 
total, $432,773. 

iil., Urbana—English Bros., Lincoln Bdlg., Cham- 
paign, awardede contract by Urbana-Champaign 
San. Dist., for intercepting sewers, sewage disp. 
plant and appurts., at $489,073. 

Ind., Indianapolis—Hall Constr. Co. South and 
Illinois Sts. awarded contract by Bd. San. Commrs. 
City Hall, for dehydration bidg., at $109,688. 

Ky., Louisville—F. C. Williams, Fairmount Hotel, 
Jersey City, N. J. awarded contract for constr. 
of Portland relief sewer, at $143,686. 

Kans., Madison—C. J. McCoy, Emporia, awarded 
contract for san. sewerage system and sewage 
disposal plant for entire city, at $50,705. Work 
involves 28,100 ft. 8-12 in. vit. clay pipe, 2,000 
ec. y. rock trenching, Imhoff tank and filter. 

Mass., Andover—Cenedella & Co., Milford, award- 
ed contract for 1,250 ft. 18-in. and 6,925 lin. ft. 
24-in. c. y. force main; also 4,800 lin. ft. 30-in. tile 
sewer, one 24-in. ¢. i. outlet from Shawsheen 
Village to Merrimac River, at $175,000. 

Mich., Detroit—Following sewer contracts let by 
City: J. A. Mercier Co., 616 Harmond Bldg., 
Blaine Ave. Arm W., $31,914; Warren Ave., Arm 
E., See. 2, $67,534; Jeynes & Affeld, 1208 Ford 
Bldg., Warren Ave., Arm East, Sec. 1, $53,795; 
Anderson & Campbell, Detroit, Warren Ave., East, 
Sec. 3, $48,231; Liberty Constr. Co., 1026 Detroit 
Savings Bank Bldg., Warren Ave., Arm East, 
Sec. 4, $56,687; Lennane & Mclllvenna, 1112 Book 
Bldg., Clayton Ave., Arm Central Ave., sewer, 
$24,565; W. Blanck & Co., 827 Ford Bldg., Lats 
3910 and 3912; $29,767 and $16,755, respectively; 
Oakwood Constr. Co., Oakwood Ave., Lat. 3913 and 
3915, $14,000 and $17,500 respect.; Hammen & Co., 
4612 Woodward Ave., Lats., 3916 and 3920, $9,473 
and $15,978, respect.; C. R. Lennane Co., 2631 
Woodward Ave., Lat. 3917, $12,906; Detroit Drain- 
age Co., 5099 LeMay Ave., Lat. 3919, $17,395; 
Rennie & Dibble, Detroit, Lats. 3918, $11,977. Lats. 
to be vit. crock. 

Mich., Pontiac—Rizzuto Rosario, awarded con- 
tract for constr. of sanitary sewer in Ferry Addn. 
streets, at $57,512: Jim Dimitroff & Co., awarded 
contr. for laying san. sewer in Anderson St.— 
Whittemore to Elm and in Eim—Anderson to East 
Blvd. at $6,309; Nicholoff & Nenkoff, awarded con- 
tract for san sewer in W. Huron St.—Seminole Hills 
Addn. to West Blvd. at $3,471. 

N. J., Butler—Romano & Tozzi, Montclair, award- 
ed contract for sewers, left unfinished by abandon- 
ment of previous contract, at $51,053. 

N. J., Jersey City—J. L. Sigretto, Bernardsville, 
N. J., awarded contract for sewage disposal works, 
at $1,104,401; Sec. 3, 10 miles sewers from Dover 
to Boonton, to C. F. Goeringer Constr. Co., 51 8S. 
Washington St., Wilkesbarre, Pa. 

N. Y., Syracuse—J. Young, Bastable Blk., award- 
ed contract by Bd. Constr. & Supply, Sec. E of 
17th Ward sewer, 24 and 30 in. cone. and rein. 
cone. pipe, at $119,494. 

N. Y., Tonawanda—Following contracts let by 
Town Board: Laying 8-48 in. pipe to W. J. Irwin 
& Son, Greenville, Ohio, at $379,733; furnishing 
and delivering 8-20 in. vit. pipe and connections 
to A. Lyth & Sons Co., 48 W. Eagle St. Buffalo, 
at $44,372; 24-48 in. cone. pipe and connections to 
F. H. Sherrard, 25 Morse Ave., B. Orange, N. J.; 
pumping station to W. L. Lose, Tonawanda, at 
$48,900. 

O., Akron—Graham Henderson, Cleveland, award- 
ed contract for 1 mile Hawkins Ave. interceptor 
sewer, 30 to 80 ft. wide, at $251,312; Mc. Alonan 
Bros. 197 W. Buchtel Ave., awarded contract for 
6,940 ft. brk. and vit. sewer in Sawyer-Collinwood 
et al. at $55,613; 5,665 ft. brk. and vit. sewer in 
Murray-Mt. Vernon Ave., et al., at $40,158; 56,840 
ft. vit. sewer in Lakemont-Hite et al at $23,123, 
$21,263; C. Ruhlin, 518 Metropolitan Bldg., 1,124 ft. 
72-in. brick sewer in Firestone Blvd., at $34,055, 
$41,273. 

Ohio, Cleveland—Langahan Constr. Co. Marshall 
Bldg., awarded contract for 8,200 ft. 12-18 in vit. 
clay sewer in Sec. 9-B at $100,091. 

Ohio, Columbus—Sheets & Canfield, Guaranty 
Tile & Tr. Bldg., awarded contract for constr. 3, 
Sewer Dist. Franklin 1, joint intercepting sewer, 
20.746 ft. 24-39 in. segmental blk. or conc. pipe 
at $176,641; Contr. 5, Sewer Dist. Franklinn 1. E. 
Main branch sewer, 19,567 ft. 10-24 in. vit. pipe, 
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$9 z. S. Bosler Constr. Co., Gugle Bldg., at 
59,650. 

S. Dak., Faith—Fred Pfanstiehl, Mobridge Ditch- 
ing Co., Mobridge, awarded contract for sewerage 
system at $50,000. 

Wash., Seattle—Felix Acorace & Co., awarded 
contract for sewers in 62nd Ave., so. et al. at 
$109,006 (clay). 

Wis., Milwaukee—Milwaukee Bridge Co., 1400 
34th St., awarded contract for struct. steel for 
filter and drier house on Jones Island, at $114,800. 
Contract awarded by Sewerage Comn. 

Wis., W. Allis—F. E. Kaminski, care Hotel Irv- 
ington, Wauwatosa, awarded contract for vit. pipe 

. sewers in 27 streets at $69,000. 

Wis., La Crosse—C. W. Noble, 206 State Bank 
Bldg., awarded contr. for trunk sewers in various 
streets, at $69,379. 


WATER SUPPLY AND PURIFICATION 


Ala., Talladega—Merkle Machinery Co., Kansas 
City, Mo., award. contract for water works sys- 
tem; water to be obtained from ‘Taylor’s Mill 
about 4 miles so.-east of City; contract price 
$162,000. 

Cal., Pasadena—American Casting Co., and Grin- 
nell Co., also Mark-Lally Co. awarded contracts 
totaling $39,704 for furnishing pipe and fittings for 
City Water Dept., at $39,704; The Dorr Co., award. 
contract for furnishing screens and clarifiers for 
sewage disposal plant here, at $22,973. 

lowa, Oskaloosa—Lanning Constr. Co., Oskaloosa, 
awarded contract for water works plant; plumb- 
ing to Wells & Stump, Oskaloosa; Mech. Equipt. 
to McFarland Engrg. Co., Kans. Cit., Mo. 1 sty. 
bas. 40x85 brk. stone and conc., r. ce. mil constr. 
conc. slab firs. $70,000. 

Md., Baltimore—Coldwell, Wilcox & Co., New- 
burgh, N. T., awarded contract for installation of 
additional sluice gates at Montebello filtration plant 
at $45,295. 

N. Y¥., New York—Clementi Contg. Co., 1195 Spof- 
ford St., awarded contract for water mains in 
various streets at $54,000. 

N. D., Bismarck—Following contracts let for 
water works system: Cast Iron Pipe to American 
Cast Iron Pipe Co., 712 Plymouth Blde.. Minnne- 
apolis; Pipe Laying; De Graff Wolff, 988 Scheffer 
St., St. Paul; Filtration Plant, Reservoirs: Wood- 
rich Constr. Co., Met. Life Bldg., Minneapolis. 
Total, $660,000. 

Ohio, Cleveland—American Constr. Co., Marion 
Bldg., awarded contr. for concreting pockets at 
Crib 3, Lake Erie; 3,900 c. y. rubble conc., at 
$88,698. 

Ohio, Cleveland—Stange-Walsh Constr. Co., 2315 
Fairmount Rd., awarded contract for coagulation 
basins at Baldwin filtration plant, at $1,365,425; 
D. Pfahl & Co., Berea Rd., awarded contract by 
Cuyahoga Co., for 21,300 ft. 12 in. ec. i. mains in 
Impvt. 28 of Co. Sewer Dist., at $120,521. 

Pa., Altoona—A. L. Anderson & Bros. Inc., Al- 
toona Trust Bldg., awarded contract by Penn, 
R. R. Broad Street Sta., Phila., for 250 m. g. 
reservoir, 475 ft. long, 68 ft. high at Tipton Run, 
4 miles no. of Tipton, including 37,000 c. y. excav, 
and 30,000 yds. cone. and rubble masonry; also 4 
miles stand. gauge r. r. traqk. Engineer's est., 
$1,000,000. 

Pa., Harrisburg—S. W. Shoemaker & Sons, Wal- 
nut Street, awarded contract for furnishing and 
laying pipe and bldg. 30 m. g. rein. conc. covered 
reservoir, at $276,763 and $484,040, respectively. 

Tex, Granbury—Municipal Engineering Co., Prae- 
torian Bldg., Dallas, awarded contract for 3 crude 
oil engines, 2 centrif. motor driven pumps, ec. i. 
pipe, steel tank, etc., at $75,000. 

Tex., Greenville—Janes Contracting Co., South- 
western Life Bldg., Dallas, awarded contract for 
4,750 ft. 4-in., 12,979 ft. 6-in. and 18,978 ft. 8-in. 
Cl. B. c. i. mains, fittings, etce., at $64,294: also 
14,390 ft. 6-in. and 12,490 ft. 8-in. vitr. sewer pipe, 
at $16,560. 

Tex., Rule—Pittsburgh-Des Moines Steel Co., 
Sumpter Bldg., Dallas, awarded contract for 50,000 
gal. steel tank and tower, pump house and ma- 
chinery, 33 fire hydrants, miscel. valves, 34,800 ft. 
2-8 in. cast iron pipe, at $50,000. 

Wis., West Allis—Ribbens Bros., Mayville, award- 
ed contract for cgst iron mains in 26 streets, at 
total cost of $76,000. 
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ROADS AND STREETS , 


Cal., Santa Barbara—City Engr., Geo. D. Mor- 
rison, estimates paving to be done in this City 
during 1923, at betw. $800,000 and $1,000,000. Peti- 
tions in file engineer’s office total about this 
amount. 

Ct., Hardford—City considering plans to cover 
Park River with rein. conc. slab to be used for 
parking space. Est. cost, $180,000. R. N. Clark, 
City, Ener. 

Fla., Punta Gorda—Charlotte County contem- 
plates constructing sec. of State Rd. No. 5 thru 
County. $200,000 bonds available. 

Fla., St. Petersburg—Pinellas County plans im- 
pvt. of 7 roads. $2,567,000 bonds voted; will also 
improve bridges; $266,000 bonds voted. C. FE. Burle- 
son, Co. Engr. 

Ga., Augusta—City (Julian M. Smith, Mayor) 
contemplates expending $350,000 to $400,000 for pav- 
ing of certain streets; also resurfacing following 
conc. and brick streets: Reynolds, 9th, 13th, Monte 
Sano, etc. 

Ky., Frankfort—State Highway Comn.—Frankfort 
—will improve 3 roads as follows: Resurface 9 
miles Bardstown road—Springfield to Nelson Co. 
line, $42,000; State and Washington Co. each to 
pay half; gravel 10 miles Ohio River road in Han- 
cock County—Indian Lake to Lewisport—$150,(00, 
Commission to pay one-fourth; resurface 6 miles 
Richmond Pike in Garrard Co. from point 5 miles 
from Lancaster to Madison Co. line thru Paint 
Lick, State and County each to pay one-half. 
Joe S. Boggs, State Hwy. Engr. 

La., Bastrop—Morehouse Parish Police Jury plans 
to expend $1,100,000 to build 150 miles of road in 
Parish. 

Md., Baltimore—State Rds. Comn., will let con- 
tract in July or August for 8 miles additional! of 
Robert Grain Hwy. Jno. N. Mackall, Chmn. of 
Comn., 601 Garrett Bldg., Baltimore. 

Mass, Medford—$250,000 voted for street impvts., 
and $15,000 for new sewers. R. E. Coolidge, Mayor. 
Engineer not selected. 

Mex., Mexico City—Dept. of Communication and 
Public Wks., has granted former Senator Gen. 
Guillermo, Laveaga, concession for constr. of 2 
great national highways from Nogales to _ the 
Guatamalan border in State of Chiapas and from 
Mexico City to Laredo or Matamoras. Plan calls 
for constr. of modern hotels at scenic points along 
the hwys. Reported that approx. $50,000,000 North 
American capital is available for the project. 

Mich., Detroit—During summer City will expend 
approx. $4,715,000 on new street pavement and 
about $2,700,000 on resurfacing old pavements. Jas. 
A. Martin, Commr. Pub. Wks. Contracts have 
already been awarded for laying new paving on 
46 sts., totaling 15.31 miles at cost of $1,675,009. 
Commr. estimates that new pavements will be laid 
in 120 streets during present season. Wk. will 
cost $4,715,000 and add 45.31 miles to pavement in 
City. Resurfacing program calls for new pavement 
on 28 streets, including a number of very important 
streets. Wash. Blvd., will be widened by cutting 
down parkway and will have 2 roadways each 43 
ft. wide bet. Mich. Ave. and Park Pl. This»work 
will cost $50,000. Gratiot Ave. will be widened 
and resurfaced between Mt. Elliott and Holcom) 
Aves., at cost of $225,000. 

Nev., Carson City—Secy. of Agriculture has «p- 
proved project statements on 2 Nevada projects 
lst includes sect. of Rte. 6, Clark Co. bet. Las 
Vegas and Apex. Est. cost $73,645, Fed. Aid. 
$64,233: 2nd, Rte. 1, Washoe Co.—Derby to Wais- 
work—$157,443; F. A. $137,321. , 

N. Y., Binghamton—Bd. Pub. Wks. and W. FE 
Weller, City Engr., are preparing plans for 15,500) 
sq. yds. of paving on Court Street. Est. cost, 
$100,000. Granite block will be used. 

N. C., Greensboro—City plans streets impv'ts. 
Will issue $1,000,000 bonds; also make water works 
extensions. Will issue $300,000 bonds. B. T. Ward. 
City Clk. 

Okla., Bartlesville—State Hwy. Dept., Okla. City, 
Okla., plans 40 miles cone. road running no. and 
so. thru Washington Co. $700,000 available. 
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Aerial Tramways. 
American Stee] & Wire Co. 


Air Lift 
Harris a Reo Co. 


Armor Plates, 
Truscon Steel Co. 


Asphalt. 
Bitoslag Paving Co. 


t Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Ca, 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Bitoslag foun 
Standard Oil & (inétena) 
The Texas Co, 


) hinery. 
Chausse Oil Burner Co, 
Cummer & Son Co., The F. D. 


Asphalt Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., e F. D. 
Littleford Brothers. 
Warren Bros. 


halt Railroad Plants. 
mmer & Son Co., The F. D. 
Warren Bros, Co. 


Asphalt Tools. 
Chausse Oil Burner Co. 
Littleford Brothers. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
(hausse Oil Burner Co. 
Littleford Brothers. 


Auto Fire Appara 
Kissel Motor Car Co. 
International Motor Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers, 
Austin Machinery Corporation. 
Pawling & Harnischfeger. 


Bar Cutters and Benders. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros, Co. 


Bitulithic Pavements. 
Warren Bros Co. 


Ctacting Accessories. 
= zs du Pont de Nemours & Co., 


Blasting Powder. 
= % du Pont de Nemours & Co., 
ne. 


Bodies. 
Lee Trailer and Body Ce. 
Littleford Brothera 

Braces, Extension. 
Kalamazoo Fay. & Machine Co. 


BUYERS’ GUIDE 


Brick Rattlers, 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Bridges. 

Lewis-Hall Iron Works. 

Buckets, Excavati 
— Dredging, ng 
Pawling & Harnischfeger. 

Buckets, Dum: 


ping. 
Littleford Brothers. 
Pawling & Harnischfeger. 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators. 
Kolesch & Co. 


Car Unloaders. 
Austin Machinery Co 
Heltzel Steel Form & 


Castings. 
U. 8. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe, 
U. S. Cast Iron Pipe & Fdy. Co. 


Catchbasins. 
Dee Co., Wm. EB. 
Madison Foundry Co. 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing 


ration. 
ron Co. 


Machinery. 
Tinius Olsen Testing Mach. Co. 


Central Heating Piants. 
American District Steam Co. 


Chimneys, Concrete, 
Truscon 8teel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 
Littleford Brothers. 


Chloride of Lime. 
* Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form @& Iron Co. 
Littleford Brothers. 


Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co. 
Smith Co., T. L., The 


Concrete, Reinforcement, 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits. 
Cannelton Sewer < 
Carey Co., Phili ra 6. 
Truscon Steel Co 


Conduit Rods. 
Stewart, W. H. 


Consulting Engineers. 
Alvord, John W. 
Artingstall, Wm. 
Brossman, Chas, 

Burd & Giffela. 

Chicago my Laboratory. 
City Wastes sposal Co. 
Dow & Smith. 

Fargo Engineering Co. 
Flood, Walter H., & Co. 
Hill, se 8., Jr., 
Howard, J. 

Hunt & Co., , w. 


Jones, Sam L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Luten, Daniel B. 
at Alexander. 
Van Trump, Isaac. 
Wells, James P. 


Contractors. 
City Wastes Disposal Ce, 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Westers Road Machin- 

ery Co. 
Good Roads Machinery Co., Inc. 
Koehring Machine Co. 
Littleford Bros. 
Smith Co., T. L., The 


Contractors’ Wagons. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co. 


Corey Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 


Portable ears Co., Ime. . 
Webster Mfg. Co. ay! 


Cranes and Hoists. 
Austin Machinery Cerporation. 
Heltzel Steel Form & Iron Co. 
Pawling & Harnischfeger. 


te. 
The Barrett 
Republic ae Co. 


Creosoted Wood Block. 
Factory Floors, Bridge Floors) 
epublic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 


Culvert Pipe, Vitrified. 
Cannelton Pipe Co. 
Dee Clay Mfg. Co., 


Culverts. 
Austin-Western Road Machin- 
ery Co. 
Newport Culvert Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 
Austin Machinery Corporation. 


Wm. BEB. 


Scra 
we Se ates Road Machin- 
ery Co. 


Drain Tile. 
Dee Clay Mfg Co., W. E. 


Drawing y+ 
Koleasach & Co 


ew & Son., The F. D. 
Dump C 


ars. 
Austin-Western Road Machin- 
ery Co. 


Dump Wagons. 
Austin-Western Road Machin- 
ery Co. 





30 MUNICIPAL AND COUNTY ENGINEERING 


Okla., Tulsa—City plans to expend about $145,630 
for paving in 13 districts including 9th, Daven- 
port, Independence, Easton Sts., Maybelle, Yukon, 
St. Louis, Quanah Aves., 13th Pl., Admiral Blvd., 
ete. 

Pa., Lewistown—wWill receive bids about July 1st 
for paving 1 mile Walnut Street; brick and con- 
crete, 20 ft. Est. cost, $40,000. B. H. Craig, Pax- 
tang, Harrisburg, Engr. 

S. C., Greenville—City contemplates converting 
3 miles Augusta road into 60 ft. boulevard from 
end of concrete pavement to Lewis home. 

Tenn., Dandridge—Jefferson County Court has 
apportioned $182,000 for 2 roads as follows: $90,000 
to complete Straw Plans—Jefferson City rd. to 
Tanblen County line; $92,000 for Straw Plains- 
Dandridge and Newport road via Piedmont. 

Tenn., Nashville—State Hwy. Dept., Nashville, 
contemplates bldg. 6 roads as follows: Knox Co., 
16 miles rd. from Knoxville to Maryville, Blount 
Co.; 12 mi. rd. from Knoxville to Jefferson Co. 
line thru Mascot; Dixie Projs. include 8 mi. from 
Knox Co. line to Clinton, Anderson Co., and 8 
miles from Knox Co. to Lenoir City, London Co.; 
also considering constr. of 12 miles thru Jefferson 
Co. from Knox Co. line to Hamblen Co. line; also 
10-mile link in Hamblen-Grainger Cos. to Tate 
Sprgs. 

Tex., Barstow—Ward Co. plans to surface and 
construct rein. concrete and steel bridges and cul- 
verts on 17 mi. Bankhead Hwy. S. H. No. 1, bet. 
Monahans and Reeves Co. line; 5-in. sledged stone 
base surf.; 4-in gravel top; $135,000. R. E. Booker, 

Ener. 

Tex., Corpus Christi—U. S. Dist. 
Worth, has approved plans for bldg. 
Bishop section of S. H. No. 12; 18-ft. 
l-in. bitum. topping; Nueces County, 
Est. cost $213,801; Fed. Aid, $22,000. 
Cook, Co. Engr. 

Tex., Liberty—Chf. Engr. U. S. Bureau of Pub. 
Rds. Washington, D.i C., has approved plans to 
grade and construct bridge on 34.54 miles S. H. 
No. 3 Liberty Co. FAP 352. Ost. cost, $459,156 
Fed. Aid, $100,000. C. R. Wilson, Co. Judge. 

Tex., Uvalde—Chf. Engr. U. S. Bureau of Public 
Rds., Washington, D. C., has approved plans for 
14.1 miles 18-ft. gravel bitum. surfacing on S. H. 
No. 3; Uvalde Co. FAP 289. Est. cost, $137,330. 
H. C. King, Co. Judge. 


Ener., Fort 

Robstown- 
gravel base, 
FAP 342. 
Calvin E. 


SEWERAGE AND SEWAGE TREATMENT 


bonds for san. 
also storm 


Ala., $121,000 


of Town; 


ft. 12-in. glazed 


Dothan—City sold 
sewers in eastern section 
sewers in business section. 
t., Brantford—About 1,500 lin. 
tile sewer pipe will be purchased by City for 
constr. of storm sewers on Clarence, Elgin, Mur- 
ray, Grey and Chatham Sts. S. F. Leonards, Clk. 

Cal., Colusa—Plans being drawn for completion 
of outfall sewer. It will be of 16-in. concrete. 
About 1 mile will be laid. 

Cal., Irvington—Irvington 
prepared for san. severage system; $75,000 bonds 
voted. C. A. Posey, Court House, Oakland, Engr. 

Cal., Long Beach—City Engr. A. L. Ferver has 
completed plans for constr. of 24-in. sewer in 
Broadway bet. alley east of American Ave. and 
Ocean Park Ave. to carry overload in business 
section. Est. cost, $30,000. Plans presented to 
Council shortly. 

Cal., Niles—Niles San. Dist. has had plans pre- 
pared for sewerage system. $65,000 bonds voted. 
G. A. Posey, Ct. House, Oakland, Engr. 

Cal., Santa Rosa—Estimates being made for im- 
proving sewage disp. plant, including Imhoff tank, 
trickling filter plant, ete. Cost to exceed $150,000. 
Cc. E. Smith, 716 Santa Barbara Rd., Berkeley, 
Cons. Engrs. 

Conn., Hartford—City contemplates construction 
of small bldg. to contain 2 centrif. pumps for 
pumping sewage out of Colt Meadows. Est. cost, 
$25,000. Also considering laying 7,000 lin. ft. 18-24 
in. vit. clay and 1,000 lin. ft. 48-in. segmental 
blk. sewer in So. Marshall, Case, Ward and Palm 
Sts. Est. cost, $80,000. R. N. Clark, City Engr. 

la., Cedar Rapids—City considering installing 
sewage purification plant. Est. cost, $100,000. En- 
gineer not yet selected. lL. J. Storey, City Clk. 

la., Des Moines—Resolution passed for SW sewer 


San. Dist., had plans 
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system. Will hold hearing June 4. 10 to 48-1: 
v. c. pipe, brk. manholes, cast iron manhole cov- 
ers. Est. cost, $590,000. Consult. Engr., J. N 
Tippee; A. E. McGlothlen, City Clk. 

la., Odeboit—Plans being made for sewerage sys- 
tem and disposal plant here. Est. cost, $30,(h\) 
W. E. Buell & Co., 205 Davidson Bldg., Sioux City, 
Engrs. 

il., Rockford—Plans being made for sewers in 
18th St. Dist., to cost $60,700. B. C. Harvey, 
City Engr. 

Kans., Burr Oak—Plans being made for sewer- 
age system here. Est. cost, $40,000. C. A. Has- 
kins, 517 Finance Bldg., Kans. City, Mo., Engr. 

Kans., Lyons—Plans being made for completion 
of sewerage system. Est. cost, $90,000. C. A. 
Haskins, 517 Finance Bldg., Knas. City, Mo., Ener. 

Kans., Sterling—City has had plans prepared for 
san. sewerage system. Est. cost, $40,000. Ruckel 
Engr. Co., Interurban Bldg., Hutchinson, Engr.s 

Mex., Hermosillo—Gov. A. de la Huerta, as Fi- 
nance Minister, has signed contract with munici- 
pal government here covering provision of funds 
for constr of new sewer and water systems; also 
street paving for Hermosillo. Total cost about 
$461,078.98. 

Mich., Ferndale—City considering bond issue in 
sum $350,000 to pay share of extending sewer in 
Campbell Ave. from 8th Mile Rd. to 13th Mile Rd., 
draining town of Ferndale, Pleasant Ridge Village, 
City of Royal Oak and Royal Oak Twp.; concrete 
or brig¢k 4-10 ft. diam., also sewage treatment 
plant. 

Miss., Greenwood—City plans to extend storm and 
san. sewer sys. Est. cost, $38,500. W. S. Hawkins, 
Engr. 

Mo., Bolivar—Prelim. surveys made for san. sew- 
erage system. Est. cost, $100,000. A. T. Archer 
& Co., 609 New England Bank Bldg., Kans. Cit., 
Eners. 

Mo., Silkeston—Election may be called to vote 
on issuance of $655,000 bonds; funds to be used 
for several miles 16-in. vit. trunk sewers and 
Imhoff settling tank. If bond issue passes $60,()i)) 
worth of lat. sewers will be installed (to be pnaid 
for by special assessments). W. A. Fuller Co., 
1917 Ry. Exch., St. Louis, Cons. Engrs. 

Mo., Trenton—City will receive bids to construct 
sewers in Dist. 25; rein. cone. Est. cost, about 
$40,000. 

Neb., Burwell—Plans prepared for san. sewerage 
system, $40,000. Bruce & Grupe, 408 Finance Bidgz., 
Omaha, Engrs. Also preparing plans for san. 
sewerage sys. to cost $35,000 for Elm Creek, Ne- 
braska. Plans prepared for san. sewerage sys., 
i Plainview, Neb. Est. cost, $135,000: also for 
san. sewerage system in Syracuse, Nebraska, at 
cost of $135,000. 

Neb., Omaha—City will soon ask bids for sewer 
on 16th St.—Grace to 9th Sts.; Grace—11th to Lo- 
cust St. Est. cost about $300,000. Claude F. Bos- 
sie, City Clerk. 

N. D., Williston—Will soon call for bids on sewer 
mains in 50 blocks here. Plan to construct rein. 
cone. settling reservoir. 

Ohio, Canton—McClaskel & Peese, Cons. Engrs. 
Renkert Blidg., have been retained by City to pre- 
pare plans for enlarging sewage disposal plant 
Est. cost, $500,000. W. E. Sarver, City Hall, Ener. 

Ohio, Cincinnati—City contemplates constr. 0! 
Mill Creek intercepting sewer, Cont. 8, Part I. 
Linden Street, to Hartwell disposal plant, 85) ft 
54-in. concrete pipe. Est. cost, $32,200. F. Krug. 
City Hall, Ener. 

Ohio, New Philadelphia—Plans prepared for re- 
constructing san. sewers in Public Square on High 
St.; also in Broadway, South Side, 9th, 10th, Front, 
College and Hance Sts. Est. cost, $100,000. R 
Arnold, City Hall, Engr. 

Ohio, Port Clinton—Ottawa County making pre- 
lim. surveys for sewage disposal plant and water 
works system. Est. cost $300,000. R. E. Garvin, 
Davis & Farley Bldg., Cleveland, Engr. 

Okla., Erick—Plans being prepared for seweraxe 
system and disposal plant. Est. cost, $60,000. C. T. 
Derr, 200 E. Main St., Okla. City, Engr. 

Okla., Okla. City—Election will be called on vote 
on $1,500,000 bonds for constr. of outfall sewerage 
system and disposal plant. Prelim. plans beings 
prepared. .-B. M. Hart, City Engr. 


Ore., Albany—Council planning storm sewer [to 
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Dust Laying Compound. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
=> du Pont de Nemours & Ce., 
ne. 


Edge Protecter. 
Truscon Steel Co. 


Electrical Wires & Cables. 
American Steel & Wire Ce. 


Elevating Graders. 
Austin-Western Road Machin- 
ery 


Elevators. 
Cc. H. & E. Mfg. Co. 


Engineering Instruments. 
Kolesch & 
Lufkin Rule Co., The 


Engines. 
Cc. H. & E. Mfg. Co. 


Excavating Machinery. 
F. C. Austin Machinery Co. 
Pawling & Harnischfeger. 
Sauerman Bros. 
Smith Co., T. L., The 


Expansion Joint Compeund. 
The Barrett Ce. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Truscon Steel Co. 


Explosives. 
E. I. du Pont de Nemours & Co. 


Fence, Iron. 
Cincinnati Iron Fence Co. 


Fillers (Paving Joint). 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Co. 


Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Flue Liners. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. B. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Vo. 
Truscon Steel Co. 


Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms (Sewers & Cenduits). 
Heltzel Steel Form & Iron Co. 


ine (Wall Bidg., Construction, 
Heltzel Steel Form & Iron Co. 


Gas Pipe 
U. ats Cast Iron Pipe & Fdy. Co. 


Graders. 
Austin-Western Road Machin- 
Good quate Machinery Co., Ine. 
ery Co. 


Granite Block. 
Granite Paving Block Mfrs. 
Assn. of the U. 8., Inc. 


Gravel Screener and Loader 
Good Roads ag gh Co., Inc. 
Jordan & Steele Mfg. Co., Inc. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Plants, Central. 
American District Steam Oe. 


Heating Wagons (Oil and nag 
Good Roads Machinery Co., Inc. 
Littleford Bros, 


Hoists (Concrete, Gasoline and 
Hand 


Pawling & Harnischfeger. 


Hoists, Electric . 
Mead-Morrison Mfg. Ce. 
Pawling & Harnischfeger. 


——, Steam. 
& E. Mfg. Co. 


Lowis-Halt inom Works, 
Mead-Morrison Mfg. Co. 


Hot Mixers. 
F. C. Austin Machinery Co. 


Incinerators. 
William F. Morse. 


Inlets (Sewer). 
Dee Co., Wm. 
Madison Foundry Co. 


Insulating Material. 
The Svvate Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co. 
Carey Co., Philip, The. 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D 
Good Roads Machinery Co., Inc. 
Littleford Brothers, 


Maahole Covers. 
Madison Foundry Co. 
Dee Co., Wm, BE. 


Mastic. 
The Barrett Ca 
Pioneer Asphalt Co. 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt. 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D. 


Mixers, Concrete, 
Austin Machinery Corporation. 
Koehring Machine 
Tt. L. Smith Co. 


ee 
QaQH&n Mts. Os. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
international Motor Co, 
Kissel Motor Car Co. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 
Motor Trucks, 
Acme Motor Truck Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
International Motor Co, 
Kissel Motor Car Co. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Moter Truck Flushers, Sprinklers. 
and Oilers. 
Acme Motor Truck Co. 

Austin Machinery Corporation. 
Duplex Truck Co. 
Federal Motor Truck Co. 
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Gaerford Moter Truck Ose. 

The Gramm-Bernstein Meter 
Truck Co. 

pe. H.-F Motor Co. 

Kissel Motor Car Co. 

Packard Motor Car Co. 

Pierce-Arrow Motor Car Ce. 


ae ny Castings. 
Dee Co., Wm, E. 
Madison Foundry. 


Packing. 
Pioneer Asphalt Ce. 


Paints (Asphalt). 
Barrett Co., The 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Meda! Paving Brick Co. 
Metropolitan Paving Brick Ce. 
Murphysboro Paving Brick Ce. 
National Paving Brick Mfre 


Assn. 
Springfield Paving Brick Ce. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
The Rarrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Joint Filler. 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Machines. 
Austin Machinery Corporation 
Cummer & Son Co., The F. D 
East Iren & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Cummer & Son., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc. 
Smith Co., T. L., The 
Warren Bros. Co. 


Pi Cutters. 
. W. Stickler & Bros. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 


ae Manufacturers. 
8. Cast Iron Pipe & Fdy. Ce. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
Austin-Western Road Mach. Oe 


Portable Paving Plants. 

‘ustin Machinery Corporatien. 
Cummer & Son Co., e F. D. 
Good Roads Machinery “Co., Ino. 
Littleford Brothers, 

Warren Bros. 


Portable Stone Bins. 
Austin-Western Road Machia- 


ery Co. 
Good Roads Machinery Co., Ime. 


a ye (Blasting). 
=. < du Pont ‘de Nemours & Oe., 
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serve 436 acres in S. W. sect of City. Est. cost, 
$53,650. Action taken following submission of pros- 
pectus of project by R. E. Koon, of Stevens & 
Koon, Engrs., Portland. 

Pa., Erie—City considering constr. of 11 sewer 
drains at est. cost of $56,090. KF. G. Lynch, City 
Ener. ' 

Pa., Sharon—City will receive bids in near fu- 
ture for 2 sewage disposal plants to be built in 
2 units. Est. cost, $200,000. L. E. Burnside, City 


Ener. 

Tenn., Milan—City considering 
sewerage system. $100,000 bonds 
Webb, Mayor. 

Tex., Dallas—Making plans for sewer mains and 
12 new tanks in disposal plant in So. Dallas. Est. 
cost, $500,000. E. A. Kingsley, City Engr. 

Tex., Hearne—Plans being made for extension 
of sewers to cost $60,000. Municipal Engrg. Co., 
715 Praetorian Bldg., Dallas, Engrs. 

Wis., Madison—City Engr. E. E. Parker, pre- 
paring plans for sewage disposal plant. Est. cost, 
about $150,000. Site purchased; work will begin this 
summer. 


WATER SUPPLY AND PURIFICATION 


Ala., Alexander City—Plans being prepared for 
constr. of water wks. system at cost of $100,000. 

Ala., lrondale—Irondale Water Co. has petitioned 
Ala. Pub. Service Commission for permission to 
construct and operate water works plant. 

Ark., Van Buren—lIt is proposed to make impvts. 
to present pumping station on Lee’s crk., con- 
sisting of intake 700 ft. above pumping sta. installa- 
tion of 2 sets of motor driven pumps with dupli- 
cate units, 500 gal. capy. per min. each; 2 filter 
units each having capy. of 500,000 gals. per day; 
concrete reservoir 40 ft. diam. and 20 ft. deep; 
extend distribution system; install 98 fire hydrants. 
W. L. Winters, Civil Engr., Ft. Smith. 

Ariz., Tucson—City Council will be asked by 
joint committee in charge of water system enlarge- 
ment to retain expert engineer to make survey of 
City system. J. E. White, head of Comm. 

Cal., Belvedere—Belvedere Water Corporation, 
which has been organized to take over prop. and 
service of Belvedere Water Co. serving Belvedere 
dist. east of Los Angeles City limits, has applied 
to Railroad Comn., for authority to transfer prop- 
erty and to issue $300,000 1st mortgage bonds to 
pay for same, make necessary additions, impvts. 
and betterments to system. 

Cal., Long Beach—Council developing plans for 
expendt. of $2,500,000 for new water sys., involving 
constr. of new reservoir, increasing storage capy. 
from 56,000,000 to 40,000,000 gals. and laying new 
water mains. A number of wells will also be 
drilled. It is reported bond issue will not be 
necessary. 


Cal., Los Angeles—Mexican Petroleum Co., 
granted franchise to construct 28 miles pipe line 
from Santa Fe Springs to coast. Company con- 
sidering bldg. refineries, storage farms, pumping 
stations, etc., totaling about 15,000,000. Pipe line 
referred to will cost about $150,000. 


Cal., Can Bernardino—Council discussing bond 
election to vote on issue of $80,000 for purpose 
of providing funds to bring Devil Canyon waters 
to City. This wk. will involve drilling 2 wells and 
necessary reservoirs. F. C. Finkle, Hydr. Ener.: 
¢. E. Johnson, City Engr. 

Cal., San Diego—City has retained J. R. Free- 
man, Enegr., 815 Grosvenor Bldg., Providence, R. L., 
to investigate and make recommendations relative 
to construction of dam on San Diego river for 
municipal water impounding system. 


Cal., Santa Barbara—Montecito Water Board has 
received approval of proceedings for $800,000 bond 
issue from O’Melveny, Milliken, Tuller & McNeil. 
Leeds & Barnard, Central Bldg., Los Angeles, en- 
gaged as consulting engineers on project and are 
now at work on detailed plans for water tunnel 
to be built in Toro Canyon. 

Cal., Santa Barbara—Southern Counties Gas Co. 
has obtajned permission from railroad commission 
to build pipe line from Ventura oil fields to Santa 
Barbara. Work will involve compressor station in 
oil field and 6-in. transmission line to City. Est. 
cost, $277,000. 


completion of 
voted. H. P. 


Vol. LXV—1 


Cal., Upland—Geo. S. Hinckley has recommended 
that Council call election to vote on $225,000 bond 
issue for municipal water works system. Present 
system would be purchased and enlarged, while 
additional water-bearing land would be secured. 

Ont., Hamilton—Constr. of new filter basin and 
chlorination plant is planned. Est. cost, $50,00/ 

Ont., Lansing—No. York Twp., plans laying 
30,000 ft. cast iron mains as follows: 8-in. in 
Drury and Brooke Sts.; 10-in. in Donlands Ave., 
Yonge St. from Humberstone to Old Yonge Sts., 
Old Yonge and Donino Sts.,and Yonge St—Hubher- 
stone to Drury Sts.; 12-in. in Humberstone: 
$114,732. James, Proctor & Redfern, 36 Toronto 
St., Toronto, Engrs. 

Que., Levis—City will call for bids in near future 
for filtration plant. Est. cost, $100,000. Lionel! 
Lemieux, City Clk. 

Ont., Oshawa—Water works extens., being con- 
sidered here, will include purchase of 300 water 
—- and 20 hydrants. W. C. Smith, Town Hall, 

ner. 

La., W. Monroe—City. voted $165,000 bonds for 
water and sewer and other impvts. R. S. Rey- 
nolds, City Engr. 

Md., Linthicum Hts.—Public Service Comn., has 
authorized Anne Arundel San. Comn., Annapolis, 
Md., to issue $66,000 bonds for improved water 
supply and sewer service for Linthicum Heights 
and Glenburnie. Est. cost, $26,000 for Glenburnie 
and $40,000 for Linthicum Heights. 

Y., Ontario—City contemplates constructing 
new water supply system. Est. cost, $85,000. 

. C., Henderson—Henderson Water Co.—J. R. 
Teague, Secy.—will increase capital from $106,900 
to $300,000. Will extend and improve plant. 

N. C., Southern Pines—City has plans for constr. 
of water works sys. Will impound water from 
stream about 2 miles from Southern Pines; con- 
struct 1,000,000 gal. filter plant and pipe lines. 
Gilbert C. White Co., Cons. Engrs., Durham, N. C. 

Ohio, Painesville—City considering constr. of 
water supply system of tanks or reservoir. Est. 
cost, $250,000. Hadlow, Hick & Co., Finance Bldgz., 
Cleveland, Cons. Engrs. 

Okla., McAlester—City voted $375,000 bonds for 
water extensions. 

Okla., Okmulgee—City has retained Burns & Mc- 
Donnell, Cons. Engrs., 402 Interstate Bldg., Kansas 
City, Mo., to make surveys and investigations for 
storage reservoir and dam on Deep Fork Creek, 
creating lake approx. 7 miles in length covering 
25,000 acres, etc. Bond election in Sept., 2,000,000. 

Ore., Portland—City plans new Bull Run gravel 
pipe line system, 10 miles 60 in. and 15 miles 62 
in. vert. lock joint, or electric weld pipe, 3 miles 
clearing, one 300 ft. pipe span and one 25 ft. 
comb. highway and pipe span; $3,500,000. F. W. 
Randlett, City Hall, Engr. 

Pa., Philadelphia—Council will carry plans thru 
rapidly for construction of reservoir of 100,000,000 
gals. daily capy. at Greenlane. Unanimous approv- 
al of proj. expressed. 

S. C., Chesnee—City considering voting of $80,(1 
bonds for water works system. 


Tenn., Chattanooga—City Water Company will 
expend approx. $150,000 on impvts. to central pump- 
ing plant at Citico, etc. Plans include installa- 
tion of two 350 h. p. boilers equipped with auto- 
matic stokers; one 10,000,000 gal. and one 15,000,000 
gal. turbine driven symmetrical pump; laying 
new suction main from clear water basin to pump- 
ing station. : Will increase capy. of plant from 
28,000,000 to 38,000,000 gals. daily. C. F. Porzelius. 
Mer. 

Tex., Abilene—City Comn. authorized constr. of 
filtration plant. Est. cost, $40,000. 


Tex., Austin—City considering, erection of com- 
plete water plant consisting of pumping, filtra- 
tion and Softening units with capy. of 8 million 
gals. water daily. 


Tex., Galveston—City formulating: plans for re- 
habilitation of water works plant at Alta Loma. 
Plans call for installation of 2 new engines in 
sep. units with capy. of 200 h. p. and _ several 
pumps, capy. not determined. R. P. Williamson, 
Commr. of Water Works and Sewerage; Wilmer 
D. Masterson, Supt. of Water Works & Electricity, 
$125,000 bonds voted. 
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Pumps. 

De Laval Steam Turbine Co. 
Evinrude Motor Co. 
Harris Air Pump Company. 
Keystone Driller Co. 
Smith Co., T. L., The 

Reinforcing. For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 

Road Building Material. 
Kentucky Rock Asphalt Co. 
The Texas Co. 


Road Binder. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde ‘Asphait Paving Co. 
Warren Bros. Co. 

Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 

Road Graders. 

Austin-Western Road Machin- 


ery Co., The 
Good Roads Machinery Co., Inc. 

Road Machinery. 
Austin Machinery Corporation. 
—, ~ Road Machin- 


y Co., 
BuftalecSpringneld Roller Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 

Keystone Driller Co. 
Littleford Brothera, 
Warren Bros. Co. 
Road Planer. 
Austin-Western Road atin 
ery Co., The 
Read Oil and Preservatives. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Road Rollers. 
Austin-Western Road Machin- 
ery Co., The 
Buffalo- Springfield Rolier Co. 
Good Roads Machinery Co., Inc. 
Rock Crushers. 
Austin-Western Road Machin- 


ery Co. 
The Good Roads Macninery Co., 


Carey Co., ‘Philp, The. 
Pioneer Asphal t Co. 
The Texas Co. 
Warren Bros. Co. 
Sand Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 
Saw Rigs. 
Cc. H. & E. Mfg. Co. 
Searifiers. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 
Scrapers, Drag Line. 
Pawling & Harnischfeger. 
Sauerman Bros, 
Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co., The 


Power. 
Sauerman Bros. 


Sewage Treatment. 

Direct Oxidation Process Corp. 
Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 
Dee Co., W! E. 


, m, 
Madison Foundry Ce. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form @ Iron Co. 
Sewer Pipe. 
Cannelton Sewer Con Ww. fe 3 
Dee Clay Mfg. Co. 


Sewer Pipe ao Compound 
The Barrett Co. 


Sewer Rods. 
Stewart, W. H. 


Slide Rules. 
Kolesch & Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Phoenix Mfg. Ce. 


Special Castings. 
U. 8. Cast Iron Pipe & Fdy. Co. 


Sprinklers. 
i Machinery Corporation. 
Austin-Western Road Machin- 

ery Co., 


Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Steel 
Kole & Co. 
Lufkin Rule Co., The 


Stone Crushers, 
Austin-Western Road Machin- 
ery Co., The 


Stone Elevators. 
Austin-Western Road Machin- 
ery Co,, The 


Stone Spreaders. 
Austin-Western Road Machin- 


ery Co., The 
Burch Plow Works Co. 
Stone Screens. 
Austin-Western Road Machin- 


ery Co., e 
Littleford Bros. 
Street Cleaning Machinery (Horse 
Drawn). 


Austin-Western Road Machin- 
ery Co., The 


Street Paving Material. 
The Texas Co. 


Street Sprinklers (Horse Drawn). 
—— Road Machinery 
0., e 


Surface Heaters 
Chausse Oil Burner Co. 


Subgrading Machines 
Austin Machinery Corp. 
The Hug Co. 


Surveyors’ | > ~ ee 
Kolesch & 
Lufkin Rule C Co., The 


Sweepers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., e 
Tamping Machines. 
Pawling & Harnischfeger. 


Tanks, Water Suet. 
Littleford Brothers. 


Tar and Pitch 
The Barrett Co. 


Tar Heaters. 
Littleford Brothers. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith. 
Walter H. Flood, 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 


Traction Engines (Oil er Kero- 


sene). 
Austin-Western Road Mach. Co. 


Tractors. 
Austin Machinery Corporation. 
Holt Mfg. Co., Inc. 


Traffic Signals. 
Little Giant Co. 


Trailers. 
Lee Trailer and Body Co. 


Trench Braces. 
Kalamazoo Fdry. & Mach. Oe. 


Trench Machinery. 
Austin Machinery Corporation. 
Kalamazoo Fdry. & Machine Ce. 
Pawling & Harnischfeger. 


Tool Heaters, Asphalt 
Chausse Oil Burner Co. 
Turbines, Steam. 
De Laval Steam Turbine Ce. 


Turntahkles, Truck 
The Hug Co. 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping 
Cannelton “Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Main Cleaning. 
a Water Main Cleaning 


Water F 
S. Cast Iron Pipe & Foundry 


Watesienten. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Co. 
Truscon Steel Co. 
Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 
Water Softener. 
The Refinite Co. 


Water, Wurte Supplies and Equip- 


Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 

Wheeled Scrapers. 
Austin-Western Road Machin- 

ery Co. 

Wire Rope. 

American Steel & Wire Co. 

Windows (Steel). 

Truscon Steel Co. 

Wire-Cut Lug Brick. 
Murphysboro Paving Brick Coe. 
Springfield Paving Brick Ose 

Wood Bleck (Creosoted). 
Barrett Co., The 
Republic Creosoting Ce. 

Wood Preservatives. 

Barrett Co., The 
Republic Creosoting Co. 











34 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—? Aug 








IH 


INDEX TO ADVERTISEMENTS 














Alvord, Burdick & Howson, Chicago, Ml.......14 Keystone Driller Co., Beaver Falls, Pa. ........ 16 
American Steel & Wire Co., Chicago, II1......... 18 Kirchoffer, W. G., Madison, Wis.....................-.« . 14 
American Telephone & Telegraph Co., New Kissel Motor Car Co., Hartford, Wis. ............ 
YOrk, Ny Yu.-..-------eceeeceeceeseeeceeeneenesnetsnereeneennes 6 Koehring Co., Milwaukee, Wis.........................-- 8 
American District Steam Co., North Tona- 
NO Ca a a actniapiecuinvnnniiaintl 20 
Artingstall, Wm., Chicago, Ill. ~....—--..------~ - 14 Littleford Bros., Cincinnati, Ohio........................ 19 
os Road Machinery Co., Chi- 18 Lufkin Rule Co., Saginaw, Mich......................... 19 
cago, Se are a ee ne ee ee en 
Austin Machinery Corporation, Toledo, Ohio... Luten, Daniel B., Indianapolis, Ind. ...............- - 15 
stoma Back Cover 
teephguhere Paving Brick Co., Murphysboro, . 
enwcccccncvccesccocoseccsescecccscocccesocccocoscssesceoeseoecoccscoscose . 
Baveett Coa... The, Mew Torts, W0.. Tecisiccceenscsacnne 23 ‘ 
Brossman, Chas., Indianapolis, Ind. ................... a = 
Buffalo-Springfield Roller Co., Springfield, O... 12 National Paving Brick Mfrs. Ass’n, Cleveland, ~ 
Burd & Giffels, Grand Rapids, Mich. ............ a 4 Ohio 
SUNN “ERNIE sci tnd vieusdscncanscsiebnsbiniaenenenisenate 29, 31, 33 


Cannelton Sewer Pipe Co., Cannelton, Ind..... 15 
Carey Co., The Philip, Cincinnati, Ohio........... 7 
Chausse Oil Burner Co., Detroit, Mich............. 12 
Chicago Paving Laboratory, Chicago, IIl. ........ 14 
City Wastes Disposal Co., New York, N. Y. .... 14 
Coldwell-Wilcox Co., Newburgh, N. Y. ......... 16 


Cummer & Son Co., F. D., Cleveland, Ohio...... 19 








Dee Clay Mfg. Co., W. E., Chicago, III............. 19 
Dee, Wm. E., Chicago, IIl. 15 
De Laval Steam Turbine Co., Trenton, N. J... 
Dow & Smith, New York, N. Y. ....-......... 

Druar & Milinowski, St. Paul, Minn. ................ 14 
— DeNemours & Co., E. I., Wilmington, - 
Engineers and Contractors 14, 15 





Evinrude Motor Co., Milwaukee, Wis. 
Inside Front Cover 





Fargo Engineering Co., Jackson, Mich. .......... — 
Wied, Walter Fi... CRICREO, Tle cccciccceseccccsensescnse 14 
Harris Air Pump Co., Indianapolis, Ind. ........ 

Hott Mite. Co... Brac... POOrtR, Til. ...-2-2ccccceccceccesesccncnse 9 
Howard, J. W., BN Ns De. Tea sinieniineann ~- 14 
Hunt, Robert W. & Co., Chicago, III. ............. ~ 14 
Jones, Sam L., Cincinnati, Ohio ........................ 14 


Jordan & Steel Mfg. Co., Inc., Charlotte, 
Mich. 





Kalamazoo Foundry and Machine Co., Kala- 
ONG REE ire aE eee 25 


Kentucky Rock Asphalt Co., Louisville, Ky..... 13 


Olsen Testing Machine Co., Philadelphia, Pa. 15 


ee & Harnischfeger Co., Milwaukee, 
s. 





Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 16 
Pierce-Arrow Motor Car Co., Buffalo, N. Y..... 





Pioneer Asphalt Co., Lawrenceville, IIl............. 18 
Portland Cement Association, Chicago, Ill. .... 3 
Potter, Alexander, New York, N. Y. ............... - 16 
Rosing, Inc., Astrid S., Chicago, III. ................. 16 
Sauerman Brovs., Chicago, Il. 15 
Smith Co., The T. L., Milwaukee, Wis............. 


Standard Oil Co. (Indiana), Chicago, IIl. ........ 
Inside Back Cover 


Stewart, W. H., St. Louis, Mo... ets: 
Strickler, W. W. & Bros., Columbus, ‘Ohio. wae a 
Sullivan, Long & Hagerty, Bessemer, Ala. ... 15 





bs - a Co., Asphalt Sales Dept., New York, 





Trucson Steel Co., Youngstown, Ohio............ = 


United Setgs Asphalt Refining Co.,, New 
York, N. 

United sacs Cast Iron Pipe & Foundry Co., 
Burlington, N. J. 16 





Van Trump, Isaac, Chicago, III. ..................-00--+ « 
Warren Brothers Co., Boston, Mass. ................ 1 
Wells, James P., Rochester, N. Y. ................. oc 
Westinghouse Electric & Manufacturing Co., 
oo —=—e EE ee 3 
Wilson Engineering Corp., Hanover, Mass..... 15 


























\ugust, 1923 MUNICIPAL AND COUNTY ENGINEERING 1 














———— ~ ee + ——- ———— 





caer ne 


The King of the Black Tops says: 


“Stay Clear of that Place— 


unless you want broken springs 
or a good jarring. And folks 
do avoid the places with the 
poor roads. They tour and 


spend their money where roads 
like 


(Sees Warrenite- 
28 |  Bitulithic 
. PAVEMENT 


Zz make their travel comfortable 
a a and their repair bills slight. 
ae For the happiness of your own 
people, and to attract the 
transient traffic, let us tell you 
about this low-cost, efficient 
pavement which defies weath- 
er or wear and meets every 
requirement of quality and 
service.’ 
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Warren Brothers Company 


Executive Offices: 9 Cambridge Street, BOSTON, MASS. 
DISTRICT OFFICES: 


Utica, N. Y. New Orleans, La. Toronto, Ont. Washington, D. C. 
Portland, Ore. Chicago, Ill. Winnipeg, Man. Minneapolis, Minn. 
New York, N. Y. St. Louis, Mo. Memphis, Tenn. Oakland, Cal. 
Vancouver, B. C. Phoenix, Ariz. Los Angeles, Cal. Charlotte, N. C. 
Harrisburg, Pa. Dallas, Texas Salt Lake City, Utah 
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Highway Construction Equipment | 


If in the market for any of the following highway construction 
equipment, so indicate by check marks, mail this page to Municipal 
and County Engineering, 702 Wulsin Building, Indianapolis, and 
price quotations and descriptive literature will be forwarded to you. 


—Air Compressors 


—Asphalt Plant, Port- 
able 


—Asphalt Plant, Rail- 
road 


—Asphalt Tools 
—aAsphalt Tool Wagon 


—Bar Cutters and 
Benders 


—Bars, Reinforcing 
—Bins, Portable Stone 
—Bodies, Dump Truck 
—Brick Rattlers 
—Catch Basin Covers 


—Cement Testing Ma- 
chinery 


—Clam Shell Buckets 
—Contraction Joint 
—Cranes, Locomotive 
—Crushers, Stone 
—Drag Scrapers 


—Dragline Cableway 
Excavator 


—Dump Cars 


—Dump Wagons 


Service 


—Excavator, Crane 
—Elevating Graders 
—Gasoline Locomotives 
—Gravel Screener 
—Heaters, Asphalt 
—Heaters, Tar 
—Hoisting Engines 
—Industrial Cars 
—Industrial Track 
—Manhole Covers 
—Mixers, Building 
—Mixers, Hot 
—Mixers, Paving 


—Motor Trucks (1-3 
tons) 


—Motor Trucks (over 3 
tons) 


—Oil Distributors 
—Portable Conveyor 


—Portable Drilling 
Rigs 


—Pile Drivers 
—Pumps 
—Reinforcing Steel 
—Road Drags 
—Road Forms 


—Road Graders 
—Road Mesh 
—Road Planes 
—Road Plows 
—Road Rollers 
—Road Scrapers 
—Sand Dryers 
—Saw Rigs 
—Scarifiers 
—Scrapers, Power 
—Sheet Piling, Steel 
—Skimmer, Scoop 
—Steam Shovels 
—Stone Elevators 
—Stone Screens 
—Stone Spreaders 
—Surface Heaters 
—Tampers, Road 














—Tractors 
—Trailers 
—Turntables 
—Unloaders, Car 
—Wagon Loader 
—Wheeled Scrapers 
—Wire Mesh | 
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Albion Shale Brick Company 
Albion, Iil. 

Alton Brick Company 
Alton, Ill. 

Barr Clay Company 
Streator, Ill. 

Binghamton Brick C ompany 
Binghamton, N. 

Cleveland Brick & C lay Company 
Cleveland, Ohio 

Clydesdale Brick & Stone Co. 
Pittsburgh, Pa 

Coffeyville Vitrifie d Brick & Tile Co. 
Coffeyville, Kans. 

Collinwood Shale Bric! « Company 
Cleveland, Ohio 

Cc orry Brick & Tile Company 
Corry, Pa. 

Francis Vitric Brick Company 
Boynton, Okla 

Georgia Vitrified Brick & Clay Co. 
Augusta, Ga. 

Globe Brick Company 

fast Liverpool, Ohio. 

Ha ammond Fire Bric “4 Company 
Fairmont, W. 

Hoc king V alley Brick Company 
Columbus, Ohio. 

Independence Paving Brick Co. 
Independence, Kans. 

Mack Mfg. Company 
Wheeling, W. Va 
. P. Mayer Brick ra ompany 
Bridgeville, Pa. 

Medal Paving Brick Company 
Cleveland, Ohio. 

Metropolis Paving Brick Co. 
Pittsburg, Kansas. 

Metropolitan Paving Brick Co. 
Canton, Ohio. 

Mineral Wells Paving Brick Co. 
Mineral Wells, Texas. 

Moberly Paving Brick Company 
Moberly, Mo. 

Murphysboro Paving Brick Co. 
Murphysboro, III. 

Patton Clay Mfg. Company 
Patton, Pa. 

Peebles Paving Brick Company 
Portsmouth, Ohio 

Pittsburgh Paving B:ick Company 

- Pittsburgh, Kansas. 

Purington Paving Brick Company 
Galesburg, Ill. 

Southern Clay Mfg. Company 
Cc hattanooga, Tenn. 

Springfield Paving Brick C ompany 
Springfield. Ill. 

Sterling Brick \emeeny 
Olean, N 

Streator Clay ‘ite. Company 
Streator, Ill. 

Thornton Fire nee \ een 
Clarksburg, 

Thurber Brick C vith in 
Ft. Worth, Texas. 

Toronto Fire Slew Company 
Toronto, Ohio 

Trinidad Brick & Tile Company 
Trinidad, Colo. 

Veedersburg Paver Company 
Veedersburg, Ind. 

Western Shale Products Company 
Fort Scott, Kans. 

Westport Paving Brick Company 
Baltimore, Md. 


M £. ers of Vitrified 


Brie. 
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jbecause- 


every road and street paved 
with brick means more pav- 
ing jobs in the same territory. 


BRICK means less money 
required for upkeep and more 
left available for new con- 
struction. 


BRICK meansa community 
solidly “sold” on the wisdom 
of investment in paving, not 
a community disgruntled by 
the quick disintegration of 
their purchase before the 
bonds which bought it have 
been retired. 


BRICK means neighboring 
communities made envious 
and active in their own de- 
mands for more paving. 


There’s no better way to increase 
your own sales than by bidding 
on, advocating and building 
“A-B-C Pavements”. (If you do 
not know full details about 
“A-B-C Pavements” and why it 
will pay you, as a contractor, to 
push them, simply write to us.) 


NATIONAL PAVING BRICK 
MANUFACTURERS ASSOCIATION 
ENGINEERS BLDG. CLEVELAND, CH!O 
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Water Works Equipment 


Service 


If in the market for any of the following water works equipment, 
so indicate by check marks, mail this page to Municipal and County 


Engineering, 702 Wulsin Building, Indianapolis, and price quotations | 


and descriptive literature will be forwarded to you. 


—Air Compressors 
—aAir Lift Pumps 
—Ash Handling Mach’y 
—Backfillers 

—Brass Goods 
—Chimneys 

—Chloride of Lime 
—Chlorinators 


—Coal Handling Ma- 
chinery 


—Concrete Hoisting 
Equipment 


—Concrete Tanks 
—Condensers 
—Conduit Rods 
—Cranes, Locomotive 
—Cranes, Traveling 
—Curb Boxes 

—Curb Cocks 
—Derricks, Pipe Laying 


—Derricks, Steel Port- 
able 


—Drinking Fountains 


—Dry Feed Chemical 
Apparatus 


—Engines, High Duty 
—Engines, Gas 
—Engines, Oil 
—Engines, Pumping 
—Explosives 


—Fence, Iron 


—Fittings, Wrought 
—Filter Equipment 
—Gates, Sluice 
—Gauges, Recording 
—Gauges, Steam 
—Gauges, Water 
—Goose Necks 
—Hydrants, Fire 
—lIndicator Posts 
—Lead 

—Leadite 

—Lead Furnaces 
—Lead Wool 
—Leak Indicators 
—Liquid Chlorine 
—Lime 

—Meter Boxes 
—Meter Couplings 
—Meter Testers 
—Motor Trucks 
—Motors, Electric 
—Oil, Lubricating 
—Pipe, Cast Iron 


—Pipe Cutters 
—Pipe, Lead-Lined 
—Pipe, Steel 

—Pipe, Wrought Iron 
—Pipe, Wooden 
—Pitometers 
—Pumps, Air Lift 
—Pumps, Boiler Feed 


—Pumps, Centrifugal 
—Pumps, Deep Well 
—Pumps, Steam 
—Pumps, Trench 
—Pumps, Turbine 
—Pumping Engines 
—Service Boxes 
—Soda Ash 
—Specials, Cast Iron 
—Standpipes 
—Steam Boilers 
—Steel, Reinforcing 
—Sulphate of Alumina 
—Tamping Machines 
—Tanks, Elevated 
—Tapping Machines 
—tTrench Braces 
—tTrenching Machines 
—Valve Boxes 
—Valve Inserters 
—Valves, Gates 


—Valves, Pressure Reg- 
ulating 


—Water Main Cleaners 


—Water Meters 


—Water Softening 
Plants 


—Welding Apparatus 
—Well Drills 

—Well Screens 
—wWell Strainers 


Vol. LXV—: 


| 
































August, 1923 








“We found our “ Caterpillar’”’ 
powerful and dependable, and 
have been able to break roads 
through snow faster and better 
than by any other method.”’— 
E. M. HUNT, Commissioner of 
Public Works, Portland, Maine. 


‘Over 36 inches of snow fell here 
during January and with “‘Cater- 
pillar’’ Tractors, believe we have 
better streets than any city our 
size in United States where as 
much or less snow fell.’’—The 
Gloversville, N. Y., Chamber of 
Commerce. 
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Is Your ‘lown Ready? 


Hundreds of cities and towns throughout 
the North suffered last winter from snow- 
blockaded streets—traffic, fire-fighting 
equipmentand ambulances stalled, business 
losses mounting daily, trolley carsandinter- 
urban bus lines all snowbound, communi- 
cation with outlying sections and nearby 
towns completely cut off. But the “‘Cater- 
pillar’’*-equipped city, town, or public 
utility was prepared. 

The “‘Caterpillar’’ has proved its supremacy 
in removing snow and ice from the streets 
and roads. With newtypes of snow-plows, 
our latest 2-Ton, 5-Ton, and 10-Ton models 
meet any emergency. Is your town ready 
for next winter? Prepare now! Use the 
“Caterpillar” for scarifying, grading, main- 
tenance, park work, hauling, and other jobs 
with real cost savings, and keep your streets 
and roads open next winter by the ‘‘Cater- 
pillar’? method. 


{E LL Let us give you interesting figures on snow 
removal and arrange exhibition of our mo- 
Reg.US Patofr °- 


HOLT 


PEORIA, _ ILL. 
STOCKTON. CALIF 


tion pictures. 
*There is but one *Caterpillar’’— Holt builds it 
THE HOLT MANUFACTURING COMPANY, Inc. 


PEORIA, ILL. 
Eastern Division: 50 Church St., New York 


Branches and service stations all over the worid 
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Re-Constructing a Gravel : 
Boulevard with Kyrock 














Fall Creek Boulevard, Indianapolis, is can be shaped and used as a base, it 5 
subject to exceptionally heavy traffic. often means a saving of fifty per cent. 
In spite of repeated surface treatments, over new construction. Such a founda- 
the roadway was rough and unpleasant’ tion has the advantage of being thor- 
to travel a great part of the year. oughly compacted and tested. 
Excessive maintenance led the city to Kyrock comes ready to lay cold on F 
surface the drive with Kentucky Rock any base adequate to carry the traffic. 
Asphalt. The old gravel roadway was No binder course, no hot mix plant, no 
scarified and shaped. Two inches of asphalt experts are required. Kentucky 
compacted lime stone was. laid as an Rock Asphalt, Kyrock brand, is always 
anchorage for the rock asphalt surface. uniform, and is not susceptible to injury 
The Kentucky Rock Asphalt was laid cold from storage or handling in the open. 
and, after rolling, gave a smooth sheet Kyrock insures uniformly successful 
asphalt surface. pavements. 
Many miles of old highways and Our engineering department has pre- 
streets may be salvaged and converted pared typical specifications for all stand- 
into high type long life pavements, by ard types of construction and_ recon- 
using Kyrock. ..When the old roadway struction. Write for booklet E-5. ] 


Kentucky Rock Asphalt Company 


(INCORPORATED) 


711-717 Marion E. Taylor Bldg. LOUISVILLE, KY. 
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Left — Concrete floor, 
Lunkenheimer Co., Cin- 
cintfati, O. Elastite Ex- 
pansion Joint used. 















( enter — Street in South 
Nvack, N. Y., Cornelius 
Vanderbilt General Con- 
tracting Co., Inc. Elastite 
Expansion Joints every 
30 feet. 





Concrete roof deck, United Drug Co., St. Louis, Mo., Engineers, 
Harry M. Hope Eng. Co., Boston, Mass., Contractors, Westlake 
Construction Co., St. Louis, Mo. 





Roads, roofs and floors—all need Elastite Expansion Joint 


OOF decks need protection against expansion, building vibration, 

and exposure. Roads need protection against expansion, traffic 
impact and exposure. Floors need protection against expansion, machinery 
and building vibration, and the shocks of heavy trucking. 


Elastite Expansion Joint makes these stresses harmless, because each 
joint resiliently cushions the structural units against shock and vibration, 
absorbs expansion, and forms a water-tight seal between abutting units, 
preventing water-soaking of surfaces exposed to weather. 
a: : ea =e . ey 
Write for complete facts on application of Elastite Expansion Joint in all How Elastite Expansion 
types of construction and the name of nearest city where stocks are Joint is water-tight 
available for rush deliveries to your jobs. sorbed eles i : 
: Elastite Expansion Joint 


THE PHILIP CAREY COMPANY yields easily to com- 


ression as concrete or 





40 Wayne Ave., Lockland, Cincinnati, Ohio _ expands, and ex. 
iia n pands as the abutting 
1873—Fifty Years of Progress — 1923 construction contracts, 


thereby insuring at all 
times a tight closure It 
prevents the develop- 
ment of openings which 
fill with dirt or water, 
and allow frost action 
to cause heaving and 
cracking. 


EXPANSION 
JOINT 


PROVED AND 
ACCEPTED 











Carey Elastite Expansion Joint is an asphaltic body, formed of a high-grade eugheiie com- 

und carefully refined and tempered, sandwiched bet ween two walls of asphalt-saturated 
elt forming an elastic, compressible joint. It is made in lengths, widths and thicknesses as 
3-23 required, can be cut to crown or to any special shape and comes to the job ready to use. 
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What other outfit at 
five times the cost 
could do it any better? 


A special catalog tells the whole 
story of the 3- to 4-ton Austin 
Pup Road Maintainer and Rol- 
ler. A copy is yours for the 
asking. 


The Austin-Western 
Road Machinery Co. 


Home Office: CHICAGO. 


Branches in Principal Cities. 





PORT DEPARTMENT 





“*Everything from a Drag Scrapertoa Road Roller’’ 





In writing to advertisers please mention 


Vol. LXV—2 


—— 


AMERICAN STEEL & 
WIRE COMPANY 


American 
Triangle Mesh | 
and 
Electric Weld 
Reinforcing 
Fabrics 

































Wire Fabric Reinforcement 
for Concrete Roads 
Ensures Permanence 


There is no form of road that is as 
economical, enduring and efficient as 
a concrete road. And when it is rein- 
forced with steel wire fabric it is practi- 
cally good for all time if the foundation 
and mixture are right. 


Send for our new Road Building Book 


Chicago New York 
Cleveland Denver 


Boston Pittsburgh 
San Francisco 












The ideal brick pavement filler. Made 
to meet the strictest specifications. 
Low prices and immediate delivery 
on any quantity. | 
| 
| 


“PIONEER” 


Every monolithic pavement should | 
have an Expansion Joint. “Pioneer” | 
is made from an absolutely pure as- | 
phalt, giving maximum expansion and 
contraction efficiency. 


Expansion Joint 
THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 














MUNICIPAL AND COUNTY ENGINEERING 

















August, 1923 MUNICIPAL AND COUNTY ENGINEERING 9 








D” PONT Chemical Engi- ! 
neers have found a way to Cats jd ee 
give you 43 more value for each 


dollar you spend for explosives. branch office» 


y Sg your explosives requi 
Dumorite,the new du Pont ( vice pe 
dynamite, shoots stick for stick go Wil give you Getailed infor 
with 40% dynamite, but you g 20 Morite at it 4 

135 to 140 sticks per case ins ' re 





« 





NON-HEADACHE 


THE LAT 


ea ; 
Nitroglvéer Onia, gelatigy 
designed & vevery blasting’ 


Branch Offices: . : : : 
Birmingham, Ala. cw Seem d 
Boston, Mass. : : ¥ PONT YD 
Buffalo, N.Y. F: 7 : a 
Chicago, Iil. : Ex 
Reavers sa. F , ji 
uluth, Minn. ok i 
a Paso, i, y Fy WILM) 
untington, W.Va. 4 
Kansas City, Mo. : Du Pont 
Mexico City, Mex. || 
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CUMMER ASPHALT PLANTS 


Portable Road Plants (Three Units) 


Vol. LXV- 





Four Sizes, 750, 1250, 1800 and 2000 square yards 2-inch top per day. 
One Car—Steam Melting 


Capacity 2000 square yards 2-inch top daily. 
Over 300 plants in successful operation. 
Cummer plants never wait for hot sand. 


Prompt Shipment on All Plants. 





The F. D. Cummer @G Son Co., 


Cleveland, Ohio. 


WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


works ‘ Mecea, Parke County, Ind., on C. & E. I, R. R. 
| Newport, Vermillion County, Ind., on C. & E. 1. R. R. 





Chicago Office, 
30 N, LaSalle Street. 














STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Tria!—who else will do this? 


We also make a Rod that will float. Also Rods 
with wheels for conduit work. 


My tafathar Sidtexaye TA 








SEWER 
AND CONDUIT 


No Deep Shoulder Cut for Couplings. 
tain full size and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street ST. LOUIS, MO. 
129 George Street . . BOSTON, MASS. 
CANADA FACTORY, WALKERVILLE, ONT. 

Therefore No Duty for Purchaser to Pay. 

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 


“RODS 








Special Article Service 


“If you don’t see what 
you want, ask for it.” 


Thus the merchant to his customers; and 
thus, also, the editor to his readers. 


Readers are invited to write the editor re- 
questing that articles be published on sub- 
jects in which they are individually inter- 
ested. 


It is quite likely that each reader, while 
finding the magazine interesting as a whole, 
sometimes looks in vain for -an article on 
some one subject of great and immediate 
interest to him. We can obtain and pub- 
lish that article as easily as any other. 


It is probable that articles so produced will 
be of value to others than the ones request- 
ing their publication. 


Tell us about it and we will do the rest. 


Municipal and County Engineering 
702 Wulsin Building 


INDIANAPOLIS, IND. 
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PILLARS & [RON- 


the very embodiment of strength! * 


“Pillars of iron"— Westinghouse Ornamental 
Street Lighting Posts are more than just that. 
They are made of a special mixture of grey 
iron, possessing the same rust-resisting quali- 
ties as foundry iron and have shock-resisting 
properties characteristic of malleable iron. 


Graceful, uassumingly beautiful, Westing- 
house posts have been designed to withstand 
the wear of time and weather as well as to 
repel the buffets of wayward traffic. 


Witness: An Arcadian Post at Chillicothe, 
Ill, after it had been struck by an automobile 
with sufficient force to displace the founda- 
tion, The glassware is broken but the post, 
representing the larger part of a street lighting 
investment, is undamaged. 


For complete information on any street, boule- 
vard or park lighting problem, write to 





Westinghouse Electric & Manufacturing Company 
George Cutter Works South Bend, Indiana 
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Engineers’ and Contractors’ Directory 











—— 











ALVORD, BURDICK 6 HOWSON 
John W. Alvord Charles B. Burdick Louis R. Howson 
ENGINEERS FOR 


Water Works Water Purification Flood Relief 
Sewerage Sewage Disposal Drainage 
Appraisals Power Generation 


Hartford Bidg. CHICAGO 


PLANS SPECIFICATIONS SUPERVISION REPORTS 
DRUAR 6G MILINOWSKI 
Engineering Experts to Municipalities 
Globe Building - St. Paul, Minn. 

Water Works—Sewer Systems — Pavements — City Plann- 
ing—Electrie Light Plants—Hydro-Electric Developments 
—Mechanical Equipment—Fire Protection Engineers. 
Plan Now for Future Construction. 








Wm. Artingstall 
Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 
1206 Tribune Building Chicago 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reportsand Estimates for Bond Issues. 


230 W. Cortland St. Jackson, Mich. 








CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants— Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 








BURD & GIFFELS 
CIVIL ENGINEERS 


POWER DEVELOPMENTS WATER SUPPLY 


SEWERAGE 


KELSEY BUILDING GRAND RAPIDS, MICH. 


J.W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 
Laboratory Analyses and Tests. Specifications improved. 


Expert in Valuation and Litigation. 32 years’ experience. 
1 Broadway NEW YORK CITY 








CHICAGO PAVING LABORATORY 
L. KIRSCHBRAUN H. W. SKIDMORE GENE ABSON 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research 


160 North Wells Street CHICAGO 


ROBERT W. HUNT &€ CO., Engineers 


Inspection — Tests — Consultation 


PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 


Chemical Cement and Physical Laboratories 


2200 Insurance Exchange CHICAGO, ILL. 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 


SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’l Bank Bldg. CINCINNATI, OHIO 











DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs. 
F. P. SMITH, Ph. B., - Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cemcnt, Engineering Materials 


131-3 E. 23rd Street NEW YORK CITY 








W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 
Sewage Disposal Land Drainage 


22 N. Carroll St. MADISON, WIS. 


at 


tt 
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DANIEL B. LUTEN EDUCATIONAL (ens) High Grade 


Special courses laid out by Engineer with 30 years experi- 


INDIANAPOLIS ence for technical men who need more practical work 
riba te e a‘ than college provides. S§tee/ Designing; Reinforced 
Designing and Consulting Engineer Concrete Design; ESTIMATING; Bridges. 
Terms to suit. Free Literature. 
Reinforced Concrete Bridges Exclusively We Duplicate Actual Experience. 


WILSON ENGINEERING CORPORATION 


Associate Engineers in each State tienda ieee ae 











ALEXANDER POTTER, C. E. CONSULTING ENGINEERS 
HYDRAULIC ENGINEER AND SANITARY EXPERT —reach city officials by inserting professional 
50 Church St., New York City cards in this Department. 
Sewerage and Sewage Disposal, Water Supply and A Daily Bulletin, covering prospective work in all parts 
Purification, Water and Electric Power. of the country, goes free to each advertiser. Write for 
Valuations of Existing Plants where MUNICIPAL OWNER- rates and full information to 
SHIP is Contemplated—Expert Testimony— a. 2 ° e 
Plans and Estimates, Municipal and County Engineering 














ASTRID S. ROSING, Inc. WM. E. DEE COMPANY 
Sewer Pipe—Drain Tile—Steam and Electric 30 North LaSalle St. CHICAGO, ILL. 
Conduits—Building Tile—Fire Brick WE MANUFACTURE 


Harris Trust Building, CHICAGO, ILL. D & D Safety Cover 
Guaranteed not to 


Rattle or Dish. 











SULLIVAN, LONG & HAGERTY 


/ On Full Line of MANHOLE 
GENERAL CONTRACTORS ee 




































ABS *: CATCH BASIN COVERS 
Builders of Sewer Systems and Water Works Plants Patent Numbers —965163-1177850 of all kinds. 
Home Office, BESSEMER, ALA. WRITE FOR OUR PRICES 
Testing, Consultation, Bitumens, Paving, mee pe tn : 


Inspection, Specifications, Asphalts, Road Oils. /FAERE is just the type of power drag ¢ 


scraper outfit—inexpensive, easily 
moved from place to place—that owners 
of small gravel pits, county highway 
commissioners and contractors have 
been looking for. Write for folder. 


Sauerman Bros.,  OTIIGAGO r 


JAMES P. WELLS, BxBRAWS ) fo ~. 


Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- : . 
tration Plants, New Water Supply Systems, Hydro-Elec- +f a net gel Bi 
tric Power Plants. } _— ; SS a en 


Main Office, 249 Cutler Bldg., Rochester, N. Y. SAUERMAN PORTABiE POWER SCRAPER 
Chicago, tlt. New York City. Knoxville, Tenn. Toronto, Ont. | delivering gravel to a small screening plant 


\ A f ti ( { ] t Grand Prize Panama-Pacific 
EW HT] oma Ic emen es ef International Exposition, 1915, 
Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO. Sot, Nose prathss: 


SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 


Disposal Tanks — Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO.,. Cannelton, Ind. 


ISAAC VAN TRUMP 
‘ ENGINEERING CHEMIST 
2337 South Paulina Street. CHICAGO, ILL. 
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In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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Cast Iron Pipe at Syracuse 


Showing Bell and Spigot Joints 


Few cities are lucky enough to have a supply 
of pure water available within their Jimits. 
Syracuse, N. Y., is no exception to this rule. 
There the lake from which they obtain their 
water is located twenty miles away over the 
hills. 


When their supply line was laid out, a desire 
to practice true economy led to the installa- 
tion of a permanent material. U.S. Cast Iron 
Pipe was purchased and installed. The sup- 
ply line consists of over nineteen miles of 30- 
inch pipe and a mile and a half of 42-inch 
pipe. In spite of the rough country through 
which this line was laid it has given perfect 
satisfaction and will serve the community for 
decades to come. 


United States Cast Iron Pipe 
& Foundry Co. 


General Office: Burlington, New Jersey 


SALES OFFICES: 
Philadelphia Chicago New York 
Pittsburgh St. Louis Birmingham 
Cleveland Buffalo San Francisco 
Minneapolis Cincinnati Dallas 
Kansas City 

















= 
a CUT that NEXT JOB with a 


NE 1 STRICKLER 


rene 


> MODEL 4.—14 ton All Steel fF Ratchet Pipe Cutter 


Excavator with % yd. Skimmer 





Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
ame as a lathe cut. 


ee ‘ Each size cuts a range of 
Sg Oe Ay eal : ; ; : sizes. Catalog on request. 





The KEYSTONE is a highly versatile traction steam shovel with all the 
efficiency of specialized design, usable with three different interchangeable W. W. STRICKLER 
scoops— Skimmer, Ditcher and Clam Shell—for Road Grading, Trenching, }; & BR 

Back-Filling, Cellar Digging, Pit Mining, Loading, Unloading and Handling [°° 

Materials. Can be equipped with electric motor drive for use in buildings. }: COLUMBUS, OHIO. 


Saves first cost, moving cost and upkeep and is readily sold or rented for any sort 





of excavation job. A reliable road shovel of remarkable adaptability to other uses. 





CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
Widener Building PHILADELPHIA, PA. 





Model 4, with Boom extension and “2 yd. Clam Shell Bucket 








Keystone stands on the solid. No cribbing 


needed, no danger from cave-in, of machine 
sliding into excavation. Any width or depth SLUICE GATES 
to 20 feet. There is 4 feet of water in this 


12 foot ditch. The Keystone is adapted for . Sheer Flap and Butterfly Valves 
s 


——— ae FLEXIBLE JOINTS 
r Company BeaerkillsPa:|} | COLDWELL-WILCOX CO. 


South Water St. NEWBURGH, N. Y. 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 





























